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THE WEEK IN IRON CIRCLES. 





The situation, both at home and abroad, grows more 
interesting hourly. Direct reports from Glasgow to 
our Louisville correspondents (Messrs. Hall Bros. & Co.) state that 
prices there have advanced so that there is no chance for shipments 
into this country, and that the industries there have reached a state 
hardly ever approached, and consumption exceeds anything ever 
before seen. The Glasgow correspondent further states that there is 
an iron famine and the only available stock of iron on hand in that 
country is iron in store, and within the last two months 60,000 tons 
have been ordered out. Our reports from leading trade centers in 
the Central West are as follows: Louisville—‘‘ Trades have been 
frequent during the past week, but not in such large quantities as 
ten days or two weeks ago, partly for the reason that there is very 
little iron offering, and on the other hand, a number of the largest 
consumers have filled up their requirements for some time to come. 
The main cause, however, has been the unwillingness on the part of 
the furnaces to engage ahead. It is thought that prices will advance 
considerably in the near future as it is felt that the prevailing condi- 
tion of things will warrant it.’ St, Louis—‘‘ There have been 
inquiries for Southern coke irons during the week, but none of the 
agents appear to be authorized to sell even at full figures. The 
latest reports from Birmingham are that No.1 and 2 foundry have sold 
at $16 and $15.50 cash f. 0. b. at furnaces. Heavy buying is expected. 
Chicago—‘ The backwardness in taking hold at the advanced prices 
seems to have about worn off, and buyers are coming into the market 
freely for their wants during the early part of next year. This is giv- 
ing an increased volume of trade upon an already strong market. Ohio 
softeners are in better request and Lake Superior charcoal iron has 
been selling so freely that an apparent scarcity is developed.” Cin- 
cinnati—‘‘ The pig iron market has been strong, with an advancing 
tendency which shows, at the close of the week, prices to range 50 
cents per ton higher than last week. The inquiries, especially for 
grey forge pig iron, have been far beyond the ability of sellers to 
supply, there being scarcely any iron to be had from the South for 
delivery for 1889, and very few furnaces willing to sell beyond this 
year. One prominent company announces a willingness to sella 
limited amount for delivery during the first half of next year, at 
prices equal to $18.50 cash, at Cincinnati, for No. 2 foundry, and 
$17.50 for grey forge. Sales have been made this week on the basis 
of $17, cash, for grey forge. Car wheel iron is held firm, under the 
prospect of a large demand from car builders.”’ Detroit (W. F 
Jarvis & Co.)—‘* The sales have been above the average, and for 
prompt delivery at outside quotations. Several Mahoning Valley 
furnaces have withdrawn from the market and cannot book any 
orders for this year’s delivery, and have not yet decided as to their 
figures for 1890. There is a growing feeling that another advance 
will take place before January 1st. Lake Superior charcoal are ship- 
ping iron as fast as made, and, in most cases, are refusing to quote 
any price for delivery ahead. Bessemer iron is very scarce 


General Features. 





and quotations are higher by from $1 to $2perton.” Buffalo—‘ The 
advance in prices during the week has been caused by a stronger 
demand than the furnaces are able to supply. Extent of delivery is 
still held to the first part of next year.” 

The past week has witnessed transactions in the iron ore 
market of such far-reaching conséquences as will mark 
it as the most important period since iron ore was first discovered in 
the Lake Superior district. The result of the week’s business finds 
its culmination in the well-assured statement that of the estimated 
output, for 1890, of 9,000,000 tons of ore, 3,000,000 have been disposed 
of at an advance over the price of 1889 of from seventy-five cents to 
$1.25 a ton, while in some instances the advance demanded is $1.50. 
There has been no corresponding advance in charters, and the benefit 
is one accruing chiefly to the mining interests. The causes leading 
to this gratifying state are those already cited in these columns some 
weeks ago, by way of forecast, and which since then have become 
verified. American consumers of foreign ores will be unable next 
year to obtain their usual supplies, first, because of high ocean 
freights, and, further, because all the ore that can be produced on the 
other side in 1890 has already been engaged by the English furnace 
interests. This assurance of the necessary increase in the home con- 
sumption of Lake Superior ore, taken in connection with the largely 
stimulated activity in the iron market and a proportionate energy in 
the conversion of pig metal into other forms of merchantable iron, 
is the legitimate cause for the advance in the price of iron ore. 
There is a noticeable absence of any speculative feature, while the 
inquiry on the part of capitalists for the control of dividend-bearing 
mining stocks is on the increase. The latest transfer of this char- 
acter recorded is that of the controlling interest in the Aurora mine 
to the Schlesinger syndicate, although, for the purposes of negotia- 
tion, a Mr. Weil has figured as the purchaser. The business cannot 
as yet be said to have been concluded, inasmuch as the money has 
not been paid over. The Aurora property is capitalized for 100,000 
shares, and the price to be paid for the majority stock is said to 
approximate $7 a share. The mine produced this year 200,000 tons, 
and will next year ship a quarter of a million. The Aurora ore is 
among the best-known Gogebic Bessemer hematites, and sold some 
of its 1890 product this week at $6 a ton, which is an advance of $1. 
Among others, Chapin is selling at $5.50, Dunn at $4.50, Pence and 
Hennepin at $6.25 and Republic will probably be held at $7. 


Iron Ore. 


Every day sees a reduction of the visible supply of pig 
iron, and every week adds half a dollar aton to the 
price whenever the mill and foundry men must enter the market. 
At present the furnace-men have little or nothing to sell for imme- 
diate delivery, and don’t care to sell for future delivery, while the 
consumers of pig iron are on the anxious seat, afraid to pay a dollar 
a ton more for their iron for which eventually they will pay several 
dollars more. The conditions governing the market are healthy, 
trade is brisk, collections are good and the tone of the market is very 
strong. The most remarkable feature of the times is found in the 
unprecedented increase in the consumption of pig iron, far outstrip- 
ping all resources of manufacture, and yet barely meeting the demand 
from further consumers in the diversified lines of the iron industry. 
An offer to purchase 2,000 tons of Bessemer iron for April delivery 
at $23.75 cash at a Mahoning valley furnace has been declined, and 
the cash price in Cleveland of an all-ore, strong No. 1 foundry pig is 
in the vicinity of $19.50 for what little there may be for sale from 
day to day in excess of contract orders. 

The price of bar iron continues at $1.80@1.85, and the 
demand is exceedingly strong, while sheets are quite 
scarce at $3.25 for No. 27, with the mills six weeks behind orders. 
Gas pipe is scarce, but there has been no change in price since Octo- 
ber 15. There is less inquiry for combination shapes but it is reported 
that the 3.2 rate is soon to be advanced two-tenths. 

Dealers say they are too busy to quote prices, which 
ought to be accepted in the nature of a wholly satisfact- 
ory condition of affairs as far as they are concerned. 


Pig Iron. 


Merchant Iron. 


Hardware. 
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SELFISH STEEL-MAK=-RS. 

Major L. S. Bent, President of the Pennsylvania Steel Company, 
is quoted as saying: ‘‘ Give me free ore and I'll sell pig iron in 
Liverpool and send steel rails to London. What American indus- 
tries most want is free opportunity, and not legislative protection 
nor restriction.”’ He speaks for himself, 
not for the great body of iron and steel makers or iron ore producers 
East, West and South. He is at the head of a great concern that, 
under a protective policy, has been built up from a capital of 
$200,000 in 1865, toa plant worth $4,500,000. Moreover, this same 
company is building immense steel works at Sparrow Point, near 
Baltimore, that will consume 1,000,000 tons of Bessemer ore per 
annum. This ore it expects to obtain from its extensive Cuban 
mines. These mines it purchased some years ago with a view to 
consuming their product in the United States; and the advocacy 
of free raw materials is directly in line with the whole anti-American 
We do 
not say that the purchase of these Cuban mines, the employment of 
cheap foreign labor and the building of steel works at tide-water 
were parts of a plan having in view the abolition of the present duty 
on iron ore, thereby crippling the iron mining industry of the 
South, West and Northwest, but it looks very much that way when 
its chief officer makes use of the Free Trade Philadelphia Record to 
air his views. The Pennsylvania Steel Company has a perfect right 
to purchase as many Cuban mines as it wishes and to build as exten- 
sive steel works at tide-water as it is able; .but it has no right to 
speak for the iron trade of this country, or of Pennsylvania, or of 
the East. It speaks simply for itself. 


Major Bent is ingenuous. 


policy which has been pursued by this company for years. 


HANDS OFF THE IRON TRADE. 

The Iron Trade Review has heretofore stood almost alone in its 
opposition to the “unholy alliance’’ of the American Pig Iron 
Storage Warrant Company and the New York Metal Exchange in 
the interest of promoting speculation in pig iron; but it is now 
pleased to have the support of such influential papers as the 
Chattanooga 7vadesman and Philadelphia /rov, which are entitled to 
speak with authority for their respective sections. Quoting from 
Bradstreet’s of November 23, in which a speculative movement was 
reported in Southern irons, the 77adesman, in its current issue, says: 


We have not observed the speculative movement referred to in this 
quarter and we conclude that it has its center of manipulation at the New 
York Metal Exchange. If our furnace-men go into it they may kill the goose 
that now lays golden eggs for them in three months. Any cornering of 
stocks to force the rise unnaturally will be followed bya reaction, and the 
more complete the corner the more violent the tumble. Consumers cannot be 
kept in ignorance of the amount of stock held in store or by furnace men 
direct. A hand-to-mouth plan of buying early next year would knock prices 
down, provided stocks shall then be abnormally large. The 7radesman is 
conservative, and after their experience with the speculative movements of 
1880 and 1887, we wonder that iron men will lend themselves to another similar 
attempt to create artificial stringency of supply and consequent high prices 
above the natural movement. The present satisfactory condition of the 
market can be made the reverse of what it is in a short time, or it may be con- 
tinued for a year or more, just as the furnace-men will. They will make more 
money by going ahead conservatively and legitimately than they can by join- 
ing hands with gamblers. 


These are honest, straightforward and manly words and are the 
more significant in view of the previous friendly position of the 
Tradesman with reference to the progenitor of this forced specula- 
tive movement, the American Pig Iron Storage Warrant Company. 

Likewise conservative in expression, but none the less forcible 
in statement, is this from /von, of Philadelphia, which we find impos- 
sible to cut down without marring: 


When the American Pig Iron Storage Warrant Company was organized, 
a year or two ago, it will be remembered that one of the principal arguments 
it brought forward for the support of its scheme of accumulating and storirg 
stocks of pig iron was that the effect of large stocks, at convenient points, 
would be to steady the market for this commodity and prevent, the sudden 
and violent fluctuations in prices which have frequently disturbed the pig iron 
market in this country. It was urged that, in times of active and increasing 
consumption, the knowledge that there were large reserve stocks of pig iron 
upon which consumers might draw, would prevent furnace owners from 
rapidly raising their prices, and thus tempting many inactive furnaces, which 
could not be economically operated in ordinary periods, to again enter the 
field and rapidly demoralize the market in their eager competition for busi- 
ness. Likewise, in periods of trade depression, when consumption should be 
falling off, it was argued that furnace-men, knowing that the warrants issued 
for their stored pig iron were easily negotiable in financial centres, would be 
relieved of the necessity of unduly cutting their prices, or perhaps of blowing 
out their furnaces. The result of a general support of this storage scheme 
would, therefore, be to secure a more uniform and satisfactory tone to the 
market than has hitherto characterized it. : 

The American storage company, although it has secured a fair measure of 
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support, has not yet attained a position to greatly influence the pig iron 
market of this country. If we look to Great Britain, however, we shall find 
that a similar scheme, and one after which that of the American company was 
planned, has beenin force for many years. Hence, we should expect to find 
the argument of the American company, above outlined, supported by the 
course of the British pig iron market. And what has been the course of this 
market in the last few months? The stocks of pigiron in British warrant 
stores have recently approached 2,000,000 tons, or nearly three months’ supply 
Yet a standard brand of 
pig iron, which is selling to-day in Great Britain at 77's shillings per ton, could 
have been bought in July for 54 shillings per ton. Here we have a 
price in the short period of four months of 23'5 shillings, or over 43 per cent. 
Other grades of iron have shown a similar rapid increase in price. During 
the last five weeks Cleveland No. 3 pig has advanced from 45'4 shillings to 68 
shillings, or 50 per cent. 
iron stored with the warrant companies. The record of the American pig iron 
market, without the safeguard of warrant stocks, will be searched in vain for 
evidence of a similar rapid increase. 


at the present rate of consumption in that country. 


rise in 


All of these brands are of the same character as the 


The speculative element is partly 
responsible for these inflated prices in Great Britain, and this element the 
storage scheme does not antagonize, but rather aids. 

We refer to this subject now, not in a spirit of antagonism to storage 
warrant companies, but rather to point out the necessity of their adopting 
more effective measures than they seem to have done, if they would make one 
of their main arguments a potent factor in winning the support of pig iron 
makers in this conntry. 

Recently we had occasion to quote from our foreign exchanges 
in refutation of the claim of the Age of Sfee/, that a similar specu- 
lative movement was considered beneficial to the English markets. 
Two or three issues of our St. Louis contemporary have since 
appeared and we fail to observe any further reference to the matter. 
Has the subject lost its interest to our friends on the banks of the 
mighty Mississippi? 


BACKED by the confirmatory evidence of the Medico-Legal 
Society, the authorities of the State of New York, in the adoption of 
an execution current and in the decision of the Kemmler case, the 
leading scientific papers, the New York Health Department and the 
greatest scientist of the Thos. A. article in 
November North American Revicw), Mr. Harold P. Brown, electrical 
engineer, of New York, declares that “the alternating current has 
been in extensive use for less than two years, and yet it has killed at 
least forty persons. On the other hand, are light currents have been 
widely used forthe past ten years. During this time the high-tension 
continuous current has killed but ten persons, and the high-tension 
pulsating current, sixty. There has never been a single death 
caused by the low-tension continuous current, which all companies 
are free to use.’’ Concerning the remedy, Mr. Brown says: “All 
arc light currents may be made safe by proper precautions, without 
cutting the pressure down to the limits advised, but unless some 
device can be invented which will guard against the effects of induc 
tion, the high-tension alternating current should be prohibited. The 
only reason that the deadly alternating current is used is that the 
electric light companies may economize in wire at the expense 
of public safety.”’ 


age (see Edison's 


THE discussion of the Lake Erie and Pittsburgh Ship Canal 
takes on new interest daily. Recently in the Pittsburgh /sfatch, 
Colonel James Andrews, the well-known contractor, of Allegheny, 
and associated with the late Captain James B. Eads in the Tehaun- 
tupec ship railway scheme, proposed in lieu of a canal between Pitts- 
burgh and Lake Erie, a grand four-track freight road capable of 
transporting 300, or even 500, tons of ore, coke or coal in single cars. 
Colonel Andrews feared there would be trouble in finding a sufficient 
supply of water for the canal, and anticipated a much greater cost in 
construction for that plan than would be required for a railroad such 
as he proposed. This has called out Colonel Roberts, one of the 
canal commissioners, who asserts that the water supply for such a 
canal would be more than sufficient for all needs, and, moreover, inti- 
mates that the proposed ship railway, if not impracticable, at least 
will not ‘“‘ hold water,” or words to that effect. 


Wuart Zhe [ron Trade Review recently intimated as a possible 
solution of the World’s Fair problem seems looming up within the 
realm of probabilities. The citizens of Washington are going ahead 
with the scheme of raising a $15,000,000 guaranty fund, one-half of 
which they count on the government taking. Should the fight 
between New York and Chicago grow too bitter, we believe a happy 
solution would be the choice of Washington. Indeed, there 
many points in favor of the National Capital aside from any outside 
considerations. 


are 


TRADE journalism has been wisely recognized in the make-up of 
the New York World’s Fair Committee, Mr. Frederick E. Saward, of 
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the Coal Trade Journal, having in charge the subscriptions among 
the coal men, and Mr. E. C. Brown, of the Progressive Age, having 
to do with the gas fraternity. No better selections could have been 
made to represent these two important branches of industry. 





CARNEGIE, Puipps & Co., of Pittsburgh, have occasioned con- 
siderable remark by purchasing 2,000 tons of Bessemer pig made at 
Talladega, Ala., for the purpose of giving it a practical test at their 
Homestead Steel Works. The Montgomery Advertiser says the 
price paid was $17.50 per ton, but this figure the Chattanooga 
7radesman is inclined to doubt, as the Carnegie furnaces can produce 
No. 1 Bessemer pig at a cost not to exceed $16 perton. The Talla- 
dega ore is said to be very closely allied with the Cranberry ore of 
North Carolina, but the extent of the deposit has yet to be demon- 
strated. 





WE are pleased to know that the Detroit International Fair and 
Ixposition was a success financially, and that arrangements are 
already being made for the fair of 1890. It will be held in Detroit 
August 26 to September 5, and if anything is left undone to insure 
success, it will not be the fault of the efficient secretary, Mr. E. W. 
Cottrell. 





THE improbable story that Krupp, the great German gun-maker, 
was soon to erect extensive steel works in Pennsylvania, has received 
early refutation. Governor Lee, of Virginia, wrote Herr Krupp, 
inviting him to locate in that State, and in reply was informed that 
the Carnegie of Germany had no thought whatever of building works 
in the United States. 





SHEFFIELD, Ala., is now shipping pig iron to St. Louis by river, 
for the first time, making a saving of $1 per ton ton on freight. 





THE proposed wire trust seems to have gone glimmering, for 
sure. 





FIRE PROTECTION IN MANUFACTORIES. 





At the recent meeting of the American Society of Mechanical Engineers, 
in New York, Mr. C. J. H. Woodbury read an interesting paper on ‘“ Methods 
of Reducing Fire Loss.” His paper may be divided into three parts—super- 
vision, construction and fire apparatus. In a manufactory valuable results 
may be obtained by an inspection of the whole property made on Saturday 
afternoon by two men, such as foremen or overseers of rooms, who may be 
appointed to serve four weeks, their assignment terminating on alternate 
fortnights. 

The method of mill-building known as slow-burning construction com- 
hines the advantages of low initial cost and great resistance to destruction by 
fire, the final result being that the manufacturing is housed at the minimum 
annual cost. The fundamental principle of such construction is to mass the 
material in such a way that there shall not be any concealed spaces about the 
structure and that the numbers of projections of timbers, which are more 
easily ignited than the flat surfaces, shall be reduced as far as possible; that 
iron portions of the structure shall not be exposed to the heat of any fire in 
the contents of the building; and, furthermore, that the isolation of the 
various portions, both in respect to that of one building to another and of the 
various rooms and stories of the same building, shall be as complete as is 
feasible. 

The best form of fire-door is that made of two thicknesses of matched 
boards, placed at right angles to each other and nailed together, being covered 
on the outside by tin securely locked together and held to the door by 
numerous hanging strips. The door should be secured to the hangers by 
means of bolts and not screws, and the rail upon which it runs strongly bolted 
to the wall. When closed, such a door should fit into a jamb and be securely 
held in this manner against the wall. Such doors are frequently hung upon 
an inclined track, and by some application of highly-fusible solder at the 
catch are so arranged that they will be closed by the heat of a fire if not 
closed by hand. 

The practical results of private fire organizations, where fire has occurred, 
have been very marked; and systematic and skillful work has been the rule, 
in place of the needless confusion and liability to breakage of the apparatus, 
which almost inevitably occurs in the lack of such organization. 

Buckets of water are the most effective fire apparatus. Automatic sprink- 
lers have proved to be a most valuable form of fire apparatus in operating 
with great efficiency at fires where their action was unaided by other fire 
apparatus, particularly at night. Although automatic sprinklers have proved 
to be so reliable and effective, yet, in order to provide for all possible con- 
tingencies, their introduction should not displace other forms of fire appa- 
ratus, particularly stand-pipes in the stair-way towers, with hydrants at each 
story. lire pumps are generally too small for the work required of them, 
500 gallons per minute being the minimum capacity recommended. 

In the discussion of this paper several interesting points were brought 
out concerning fire protection. It was stated that in one case when automatic 
sprinklers had begun their operation on a fire which had been reduced to a 
smoldering condition, and would be completely extinguished in a short time, 
the water department of the town appeared, attached their apparatus to the 
same pipe which supplied the sprinklers, and taking all water from the latter 





the fire again started up and the building burned down. President Towne 
stated that, in his experience, he had once hada fire caused by spontaneous 
combustion, in the paint shop, which was spread by the employment of too 
much water, upon which the burning oils were floated to other parts of the 
works. He described a paint shop made with a pit some two or three feet 
below the surface of the ground. In case a fire started in the shop the oil is 
confined to the pit, and the spread of the fire is prevented. 

Another instance was given in which japan receptacles were inclosed ina 
chimney, the lower part of which was closed with a side door, while the top of 
the chimney was provided with acoverin order to keepout the rain. A string 
extended across the receptacle, and was attached to the lower door and also to 
the top cover. Incase of a fire the string burned, closed the lower door and 
opened the upper door, which was suitably weighted, thereby carrying an 
upward draft, and confining the fire to the interior of the chimney. 





Tin-Plate Manufacture in the United States. 

That tin-plate manufacture has become an accomplished fact in the 
United States, recent advices from Pittsburgh would seem to leave very little 
doubt. This is an enterprise upon which the American mind has long been 
bent, and it is not easy to see what serious difficulty stands in the way of its 
taking root in the country. If the undertaking were delayed through the 
lack of skilled labor, that is an obstacle which a few months could easily 
remove, for there must be many hundreds of good workmen in South Wales 
who would be found ready to cross the Atlantic for the higher wages which 
their services would command in the United States. Then there is the cer- 
tainty that as soon as ever the industry is fairly started, the Government will 
be willing enough to give it all needful protection by placing a prohibitive duty 
on imported tin-plates. This is a very agreeable prospect for the American 
tin-plate manufacturer, but it is a very doleful one for the British maker, who 
is at last confronted by the impending loss of a market of which he has for 
many years enjoyed the exclusive monopoly. This is an event which has been 
long predicted, but its realization, though often threatened, has been delayed 
until now. 

According to the statement of a Pittsburgh contemporary, this new 
departure was successfully entered upon a few weeks since at the Exhibition,, 
which is being held in that city, and an article has been turned out which, 
it is said, completely eclipses the material produced in South Wales. This 
latter allegation is probably a harmless exaggeration on the part of the Secre- 
tary of the newly-formed American Tinned-plate Association, but, as regards 
the successful inauguration of the industry itself, there is but too much reason 
to fear that the narrative is accurate enough. The plant is in charge of two 
experienced tin-plate workers, who have been brought from South Wales, and, 
as tin-plate manufacturers possess no secrets with respect to their processes, 
we may be certain that the Association has fully gauged the probabilities of 
success, and that tin-plate manufacture is at last fairly started by our Amer- 
ican friends.—[London Coal & Iron Trades Review. 

Exploding Either Way. 

The boiler explosion which cost two lives yesterday, at the Duquesne Steel 
Works, demonstrated one point which is of interest and importance in deter- 
mining the causes of boiler explosions. The experiments which were made at 
the Munhall farm several years ago demonstrated that boilers containing a 
large amount of superheated water could be exploded by a sudden relief of 
pressure ; and it was claimed that the old idea of exploding boilers by letting 
the water get too low and letting in fresh water on the hot surface was dis- 
proved. So strong was this belief in some minds that the expert agent of a 
boiler insurance company offered to sit above a red hot empty boiler whilc 
water was turned into it. Yesterday’s explosion, however, was clearly pro- 
duced by letting the boiler heat while empty and then turning the water on. 
It looks as if either too hot or too cold water can produce explosions at 
unexpected moments.—[Pittsburgh Dispatch. 





Soft Bar Steel trom Old Rails. 

Edwin G. Wassel, a roller employed at one of the Pittsburgh rolling mills, 
claims to be the author of an invention which, if found practicable, will prove 
of great value. The new discovery consists of a process of treating old rail- 
road rails, so that they can be readily converted into a soft merchantable bar 
steel, suitable for horse-shoes and kindred purposes. The old rails are first 
treated in the furnaces and then rolled into billets through the muck rolls. 
These are then transferred to the bath furnace and submitted to a slag bath, 
after which they are removed and run through the nine-inch mill, whence they 
are turned out and put into merchantable shape. Experiments thus far justify 
the claims made by Mr. Wassel in behalf of his invention, and a company is in 
progress of organization for the purpose of operating the patent.—[Industrial 
World. 


Scribner's Magazine for December is a Holiday number of striking beauty 
and attractiveness in its illustrations, and the text of the articles will appeal 
to the fancy and sympathy of readers, rather than to their desire for instruc- 
tion in practical affairs. With tye exception of the fourth installment of Harold 
Frederic’s serial, each article is complete in this issue. The contents include 
a sympathetic study of life in the poorest quarters of New York’s tenements; 
a vigorous end paper, sure to provoke discussicn, by Edward J. Phelps. Esq., 
ex-Minister to England ; a genial and discriminating review of the whole field 
of Americau humorous drawing, by J. A. Mitchell, the founder and editor of 
Life; another story by Mr. H. C. Bunner, editor of Puck, whose “ Zadoc Pine,” 
and “ Squire Five-Fathom,” in previous Christmas issues, will be recalled; a 
vivid and picturesque account of some characteristic Breton festivals; and a 
sunny picture of life and eccentric character on some of the least frequented 
of the Bahama Islands, 
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FACTORS OF SAFETY IN STEEL SHIPS, 





BY JOSEPH R. OLDHAM, N. A. 
[(Continued.} 

When a body floats on a fluid, it displaces as much of that fluid as is 
equivalent in weight to the weight of the whole body; the measure, therefore, 
in solidity, of the portion of the body that is immersed, will give the magni- 
tude of the fluid displaced, and the weight of this bulk of fluid will give the 
weight of the floating body. If the body remains stationary, floating in still 
water, the strains to which it will be subject, whether extensive or com- 
pressive, will be constant or invariable, but in the case of a vessel sailing on 
the ocean, provision should be made to meet ever varying strains of much 
greater force, and still further must the longitudinal strength be increased in 
ships of even medium dimensions, if there is to be any factor of safety, when 
such are “ stranded ” or “ grounded ” on an uneven bottom. 

Before considering some of the strains to which steam vessels are subject 
when riding the largest waves, it may be well to place before our minds the 
probable dimensions of such waves. Scoresly found the length of the highest 
waves in aviolent gale of wind to be 640 feet, the height 42 feet and the 
velocity 56 feet per second, or about 33 knots an hour. 

When a vessel is poised upon a rock situate at midships, she may be con- 
sidered as a loaded beam, and if we knew the weight of the forward and after 
bodies loaded, and the longitudinal distance of the center of gravity of each, 
respectively, from midships, the product of these would be the maximum 
bending moment tending to destroy the vessel, which, either as a girder ora 
beam, has to resist its load by the compound or counteractive power of the 
tensile and compressing forces exerted by their particles mutually against 
each other on the opposite sides of the neutral plane. 

Without much calculation and some data as to the distribution of the load, 
the exact moment of this force cannot be determined, but on comparing 
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STEEL LAKE STEAMER 297’ LONG. 


Grounded on Rocks Amidships, Extreme Strain at Gunwale=25.12 Tons per sq. in. 


a number of loaded vessels, it has been ascertained that the center of gravity 
of either body is situate at an average distance of one-fifth of the moulded 
length from midships; therefore, one-tenth of the product of the displace- 
ment, length of the vessel and distance of the neutral axis from the gunwale 
will be the approximate bending moment tending to rupture the upper works 
of the vessel, and may be called the “ashore strain.” The “afloat strain” 
varies materially with the form of the vessel, and is found to be less in vessels 
with an “easy” midship body than in those with a very flat midship section 
and fine ends, but for average cargo steamers it may be taken as one-fifth of 
the “ashore strain,’ and for the present purpose of comparison at least we 
shall not be far wrong in assuming it to be such. 


Let us now consider a vessel with reference to her longitudinal strength, 
with the upper stringer, deck plating and top sides subject to an extensive, 
and the bottom and bilge to a compressive strain, such as may be experienced 
under ordinary circumstances in a seamary or in an aggravated form when the 
vessel is stranded and supported only (for an instant) by the smallest portion 
of the midship body resting on arock after the water has receded; let it be 
assumed in the present paper, that the bottom is equal to the compressive 
force thus brought against it; the upper deck then corresponds to the bottom 
of a girder bridge, and the following tables and illustrations are intended to 
show the approximate maximum strain in tons per square inch on the point 
of the section furthest removed from the neutral plane or line. 


The particulars of the following steamers, on which these calculations, by 
the writer, are based, were not merely gathered from books or builders’ plans, 
for several of the vessels were designed by the author, and the others were 
inspected by him, either as superintendent for the owners, or as surveyor to 
one of the “ Lloyds” associations. 

On referring to the annexed table, diagram and profile, it will be seen that 





| the large steamer, 560 feet in length, when riding on ahigh wave, equal to her 


| own length, is liable to a “hogging” strain of nearly 734 tons per square inch, 
| on her upper works, the factor of safety being under two and three-quarters ; 
| of course, this vessel would be broken in two, long before the water receded, 











if she were poised on a rock, like the vessel shown under Fig. 4. 

The steamer, 455 feet long, as per table, when at sea, is liable to a tensile 
strain on her gunwale, of practically the same amount as the above, but when 
stranded there is reason to suppose, judging from a casualty to one of the 
same fleet, that the bottom would succumb to compression before the topsides 
gave way, as these vessels are totally without intercostal keelsons, and have 
floors 29 inches deep by }} thick, spaced 25's inches apart. The steel lake 
steamer, 297 feet in length, possesses an “afloat” factor of 4.25, and may be 
considered the strongest long steamer on the lakes, and with some slight addi- 
tion to her topsides, similar to the annexed diagram, might be expected to 
float off the rocks after having been left almost dry. 

Let us now consider a lake steamer slightly shallower than the last, and 
308 feet in length. This vessel must inevitably be destroyed long before the 
water recedes, if placed on a rock, as shown in Fig. 4. The 7hornhill might 
be expected to float off again, after stranding, as illustrated, and all the smaller 
vessels, from 225 feet down could be relied on to withstand the severest strain 
illustrated by profiles in this paper. 

The diagram marked A will show the maximum strain at gunwale and 
factor of safety, of some twelve steamers, ranging from 170 feet to 560 feet in 
length, between perpendiculars. I may acd that the average distance of the 
true neutral axis of these vessels, above the top of the keel, is ,4°)5 of the 
depth. 

There is a growing and eager tendency on these lakes for much larger 
vessels than obtain at present, and properly so, for the same staff, almost the 
same crew, less first cost and less cost of fuel per ton, dead weight carried, 
would be required for a vessel carrying five thousand as for one carrying 
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FIG. 4.—-S.S. THORNHILL 245'x33'x22’. 


Extreme Strain at Gunwale=20.48 tons per sq. in 

















STEAMSHIP 308’ LONG 


Extreme Strain at Gunwale—39.45 Tons per sq. in. 


three thousand tons, and so it may not be many years before vessels of five or 
six thousand tons burthen are required on these lakes. When that time 
arrives a considerable departure will have to be made from the present system 
of construction, for it would be useless to make vessels any deeper than the 
modern steel lake steamers, which now sail with from forty to fifty per cent. 
more “free board” than similar vessels have on the ocean, and, as great 
breadth is the most extravagant way of increasing the dead weight ability, 
and is otherwise objectionable, there remains only one direction in which to 
move forward, and that is in the way of increased length, but of course this 
cannot be attempted to any great extent without largely adding to the longi- 
tudinal strength. 

APPROXIMATE MAXIMUM STRAIN AT GUNWALE AND FACTOR OF SAFETY. 
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When considering a ship asa girder or a beam, the bottom presents no 
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difficulty, for by a judicious system of longitudinal cellular construction, this 
may be made amply strong to withstand either strain without materially 
increasing the depth of the water bottom, but when we come to the upper 


Length of Vessel in feet. 
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DIAGRAM A—APPROXIMATE SIFRAIN AT GUNWALE. 


works, much more thought and experience will be required to make a strong 
vessel so as to load without any trimming. Possibly the whole of the decks at 
the sides of the hatchways will require to be made as a tubular girder, say, by 







BOX WATERWAY 
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LONG STEEL STEAMERS. 


Scale 4%"—1 foot. 
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| forming deck beams of Z iron and plating these 
above and below, but much may be done in the way 
of moderate increase of length and reduction of 
depth without this, for, where necessary, a tubular 
waterway could be fitted as shown, such as which, 
when added to the 296-feet steamers, increases the 
factor of safety over forty per cent. 


STEEL IN LOCOMOTIVE BOILERS. 





Steel boilers for locomotives are not generally 
used in France, and when recently the Paris, Lyons 
& Mediterranean road decided to use higher press- 
ures for compounding, one of the first matters to 
consider was the material and construction of a 
boiler to withstand such pressures. 
to use 
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It was decided 
its greater strength, but 
In the light of our experience with 
steel boilers, these fears seem out of place; yet the steps taken to secure good 
steel show how carefully such matters are considered in France, and some 
American boiler makers could profit by the methods there used. 

The specifications for the steel required a mininum strength of 59.735 lbs 
per square inch, and a minimum elongation of 26 per cent. in pieces 7.87 in. in 
length. It is noticeable that no maximum strength was specified, as is cus- 
tomary in the United States. 


steel because of 
there were some doubts of its reliability. 


In working the steel, great precautions were taken to prevent injury to 
metal. Punches not allowed; all holes were drilled. All flanges 
were turned with hydraulic pressure, and work was stopped on the steel 
sheets when they were lowered in temperature to a dark red color, After 
flanging, and after being fitted and drilled ready for use, and even when rolled 


the were 





into form,the sheets were placed in a large annealing furnace, about I,200 cu. ft. 
in capacity, constructed especially for the purpose, in which they were annealed, 
and after that the use on them of a hammer for any purpose is carefully avoided. 
The holes were first drilled about 0.08 in. in diameter less than the diameter 
of the rivets, and after being put in place they were reamed to size. In anneal- 
ing the sheets they were raised to a cherry red, and were kept at that temper- 
ature by a slow fire from 15 to 18 hours. At this time the cover of the furnace 
was slightly raised, the fire pulled out, andthe temperature of the furnace 
and the sheets allowed to become reduced during the next 48 hours. The 
sheets were then removed from the furnace, and 12 hours after were put 
into position. Iron rivets were used, and driven preferably by hydraulic 
riveters. 

This case of careful manipulation of steel sheets, with other instances of 
the kind which the traveling engineers saw this Summer, go to show that the 
French, German and English engineer has not that high confidence in sheets 
of that material which is possessed by the engineerin the United States. If 
it.were not for the large number of steel boilers in use here, which run prac- 
tically without cracking, or rupture of any sort, one might be somewhat con- 
cerned at the contrast between the scrupulous care taken by the foreign engi- 
neer, and the more free and easy methods of boiler construction here. But 
the rarity of accidents to the vast number of steel locomotive boilers running 
in this country, often carelessly handled, is good evidence of the general 
reliability of our methods. It is true that we do punch steel boilers, but they 
seem to be none the worse for it. It is also true that the majority of all of the 
sheets in our boilers are unannealed, yet only a few of the vast number ever 
fail by cracking. It may be, however, that we have a better class of steel 
sheets to deal with, and that the large d maid for steel af a low tensile 
strength and a maximum elongation has fcste ed the growth of and improve- 
ment of processes whereby we are able to obtain steel for the construction of 
boilers which has a uniformity in general characteristics that is almost 
unknown among boiler makers abroad. 

Nevertheless, in spite of the good quality of steel which we are fortunate 
enough to possess, and the good fortune which seems to attend the construc- 
tion of steel boilers—and their use as well—would it not be well to pay a little 
more attention to the matter of annealing steel sheets after they have been 
worked upon, particularly after they are flanged? Attempts are now 
being made to do this, and nearly all the modern locomotive specifications 
call for “ All sheets to be annealed after flanging,”’ but this is almost never 
done in the full sense of the term “ annealed,” or anything like it. Itis no 
easy matter to anneal a steel sheet, and the mere heating over a wood fire for 
a short time, as the practice isin some localities here, not only does not 
properly anneal a sheet, but sometimes it is hardened by the sudden cooling 
allowed. There are many steel boilers now in use which are constructed of 
plates that have been flanged, but which are too large to enter any annealing 
furnace used for locomotive boiler work in this country. In some shops, 
however, steps are being taken to meet the demands of the regular specifica- 
tions for locomotive boilers, notably at the Rhode Island Locomotive Works, 
where one of the largest annealing furnaces in the United States has been 
recently constructed, and is now in successful operation.—[Railroad Gazette. 





An Oil Well Supply Combination. 

At a meeting of oil well tool manufacturers at Oil City, Pa., an organiza- 
tion to regulate prices was formed. Forseveral years prices have been lowand 
profits correspondingly small, resulting from lively competition. The result 
was that manufacturers decided that a change was necessary. The member- 
ship of the organization includes nearly all the manufacturers of drilling 
tools, etc. The idea is to advance prices slightly and make all prices and dis- 
counts uniform. The new lists on prices will go into effect on December ist. 
It is believed that as a result of this organization the price of drilling will be 
advanced.—[Age of Steel. 

The above association met at Cleveland, on December 4th, for the purpose 
of perfecting an organization. Among the representatives present were M. 
Geary and K. Chickering, of Oil City; E. H. Ames, of Titusville; and C. H. 
Bagley, of Corry. The proceedings were private. The principal manufactories 
of oil well supplies are located in Erie, Oil City, Titusville, Bradford, Pitts- 
burgh and Washington, Pa., with branches in all the oil towns of importance 





A Mode! Shop-Lighting Plant. 

The Westinghouse Machine Co. is engaged in putting an electric light 
plant into its establishment, so arranged, and of such capacity, as will make 
these works (if such a thing be possible) as light by night as they are by day. 
A combination of incandescent and are lights will be used for the purpose. 
The former will be effectually distributed over the whole area of each depart- 
ment, and these will be supplemented with arc lights in all large spaces. The 
company is adding a complete force of night workmen, and as itis believed 
these workmen will henceforth here find continuous employment, it becomes 
important that the establishment shall have a permanent, abundant supply of 
light. Ifeach machine is lighted independently, it is found that workmen 
cannot move about the shops to advantage in the gloom, and, in short, can not 
do as much work as the same force would by day. A reduction in product of 
only two per centum on a large force is important, and to save this on a night 
force is well worth the cost of maintaining a brilliant, abundant, general 
illumination of the establismment, if it can successfully be done. 


WE are informed that Jacob Reese, of Pittsburgh, has interested a number 
of Louisville capitalists in his method of reducing old steel rails of heavy sec- 
tions to light sections, fit for relaying. The experimental steps are being 
taken at the works of the New Albany Rail Mill Co., at New Albany, Ind., and 
subsequent operations will depend entirely upon the results shown there.— 
[Iron Age. 
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EXPLOSION OF AN OIL STILL. 





The engravings illustrate an instructive explosion that took place some 
little time ago in Pennsylvania. The still was used only for the purpose of 
removing the lighter hydro-carbons, and it did not reduce the oil to more than 
sixty degrees specific gravity. There was, therefore, no liability to accident 
from burning, from deposit or from fouling of pipes and connections, as only 
a low degree of temperature was required. The generator which exploded 
was 21 feet in diameter and 8% feet high from the bottom to the root of the 
roof flange, and was heated internally by 300 lineal feet of three-inch steam 
pipe. The upper head or roof was about 3 feet 3 inches high, and to it a dome 
was fitted that was 7 feet high, and 30 inches in diameter. The bottom of the 
still was flat, and was secured to the shell with 3”x3”x %” angle iron. The 
bottom and shell plates were each ,;-inch thick, and the dome and roof 4”. 
The vertical seams of the shell were double riveted. ' 

The generator was supported upona stone foundation consisting of 18- 














able to withstand much strain or buckling, and no doubt the fracture was 
large and perhaps nearly complete some time before the accident, the final 
giving out of the structure being hastened by the contraction caused by the 
rain. The shell was not thrown to any distance, but merely tipped over into 
the position shown in Fig. 2, which would require but slight internal pressure, 
assisted by the wind and the steam escaping after the coil connections were 
broken inside. 

Stills of such a size as this one should be constructed with great care, and 
should contain only the best material. In forming the angle iron that joins 
the shell to the bottom plates, everything should be made true and uniform, 
so that the shell can be attached without the use of drift-pins to draw the 
parts together. In order to effect this, drilled instead of punched holes would 
be necessary on this part of the work. Any distortion or buckling in so large 
a surface is greatly augmented when the generator is filled with oil. The 
bottom and sides are made rigid by the timbers and scaffolding placed within- 
for the support of the coils, and hence, if there is a depression on one side, 


— owing to a want of contact with the foundation, the strain would very 


naturally locate itself at the joint connecting the cylinder with the 
bottom. That atendency to such deflection and strain would exist 
may be seen by the following figures: The weight of the contents of 
the generator, including the timbers and coils, and assuming the oil 
to weigh 55 pounds per cubic foot, would not be far from Sotons. The 
unsupported part of the bottom would be subjected to a strain due 
to a considerable part of this weight, and, in our judgment, it is 
quite possible that this strain might be so distributed as to rupture 
the plates receiving it. After the crack or rupture had occurred, 
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Fic. 1—THE STILI, BEFORE THE EXPLOSION. 
inch walls with strong buttresses, and two division walls for central support; 


were bars of railroad track iron, to give an even and uniform support. All the 
work was new, and the accident took place during the third run, just at night. 
It was proposed ultimately to run the still under to to 15 Ibs. of internal press- 
ure, but at the time of the accident the ball had not yet been placed on the 
safety-valve, and as the weight of the lever was all that held the vaive down, 
the pressure in the tank at the time of rupture could not have been greater 
than 1% Ibs. to the square inch. A heavy shower of rain was falling at the 
time, anda stiff wind was blowing, the initial rupture taking place upon the 
exposed side. The fracture was along the row of rivets in the bottom of the 
shell, and in the angle iron, the action being to tear the shell from the 
bottom through either the line of rivets or the root of the angle in the 
flange. 

After the explosion the generator was found in the yard in the position 
indicated in Fig. 2. The dome was driven inward through the roof, as shown, 
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Fic. 2.—POSITION OF THE STILL AFTER THE EXPLOSION. 


part of it also projecting downward into the ground. From the position of 
the wreck we infer that the generator must have been buckled in construction, 
so that it did not rest evenly and equally upon its seating; it may have been 
unsupported, therefore for many feet in its circumference, and for some dis- 
tance inward, throwing a severe strain upon the angle iron and its connection 
to the shell. This view of the case was borne out by an examination of a 
duplicate still at the same works, which was found to rest upon the central 
portion of the bottom, this part held rigid by the weight of the pipe coils, 
while the outer edge of the still touched the seating at two or three points 
only, it was also borne out by the fact that, at the time of the first filling or 
run, the drip-pipe connection was broken at A and B, which would indicate 
that the generator had settled. The foundations showed no signs of having 
settled, save for a crack through the arch over each door. We understand, 
however, that these cracks were not visible before the explosion, so that they 
probably occurred at the moment when the explosion took place. 

The primary cause of the accident, therefore, seems to have been the set- 
tling and consequent alteration of form, each time the still was used, throwing 
a severe strain upon the point ruptured. The plates were not of a quality suit- 





and crossing underneath it, and firmly and evenly bedded in all the walls, 
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there was nothing to hold the cylinder to the bottom, through the 
ruptured section, and, as the area of the bottom of the tank was about 
50,000 square inches, one pound of internal pressure per square inch 
would give a total pressure of 50,000 pounds, tending to separate the 
| top of the generator from the bottom. Now, the weight of the 
| cylinder and the top was only about 12,coo pounds, so that it is plain 
| i}f that with one pound of internal pressure per square inch, the lifting 
| 
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force exerted on the upper part of the generator and tending to lift it 
from the lower part would be over four times the generator’s weight. 
; The conditions were similar to those in a balloon. The generator 
“would naturally begin to lift at the fractured portion and turn over 
“in the opposite direction, the unfractured portion preventing its being 
lifted off the bottom bodily. The sudden gust of wind striking it on 
the west side, and the dash of rain suddenly cooling it off were 








| efficient aids to the accident, no doubt, and the reaction of the steam, as it 








escaped from the broken coil connection, may have helped also. 

In building and setting up sills of this size and description, the following 
precautions should be taken: The angle iron connecting the cylinder or shell 
to the bottom should be laid out with great care so that it shall lie on the 
bottom without rocking or buckling. The holes in the angle iron and the 
shell should then be drilled instead of punched, and care should be taken to 
have them coincide without being forced to make them doso by the use of 
drift-pins. In seating the tank upon its foundation, care should be taken to 
have complete contact at all points. It would be difficult to constructa still of 
such size as this with an absolutely flat bottom, and hence the necessity arises 
of paying careful attention to the seating in order that no part shall be left 
unsupported, so as to bring an undue strain on the more rigid portions. All 
places where there is not contact with the foundation walls should be grouted 
with good cement, and such places within the wall as do not rest firmly on the 
foundation should be “shimmed” up and made secure. A good quality 
of iron should be used in these large generators, and, in our judgment, the 
lower course of plates on such aone as this should be three-eighths 0: an inch 
thick. The angle iron, too, should be stouter—we should recommend 2!5” by 
444”, and 34’ thickness. Lastly, it would be wise to brace such tanks from 
the bottom to the shell, with 3” iron braces, three feet or so in length, and 
about two feet apart.—[The Locomtive. 





The Stability ot the Forth Bridge. 

Sir John Fowler, writing to an English contemporary, says: The Forth 
Bridge has a margin of strength and stiffness far beyond that of any other large 
bridge hitherto erected. With regard to carriages being blown off the rails, 
it will be a comfort to Mr. Kyle to know that the Board of Trade require side 
or wind fences and guard rails which would prevent carriages being blown off 
the rails, except by a hurricane, of which we have no knowledge, and which, 
if it occurred, would sweep every carriage off every embankment it passed 
over before the carriages passing the Forth Bridge were disturbed; or, in 
other words, the pressure of wind required to blow carriages off the rails 
when passing over the Forth Bridge would destroy St. Rollox chimney, and 
nearly every lofty buliding in the country. 





A Machinist's Ingenious Device. 

By his rare inventive genius a Collegeville machinist has suddenly come 
into possession of asnug fortune. His name jis Claus H. Van Hagen, and he 
has devised a machine to forge twist drills, for which the Chester Twist Drill 
& Tool Co. has paid him $25,000 in cash and $65,000 in stock. In addition to 
this he has been appointed to the position of Superintendent of the Chester 
works for which he will receive a weekly salary of $50. He has all his life 
been a poor man, and during the thirteen years that he has been at work on 
his invention, he has gone into debt tothe amount of $10,000 or more. 
German by birth, having come to this country thirty years ago. 
(Philadelphia). 


He isa 
[Record 


The Iron Trade Review, of Cleveland, and the American Artisan, of 
Chicago, are two ably edited trade weeklies, each thoroughly occupying the 
field they represent.—[American Implement Herald. 
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THE WELLS LIGHT. 





This light, which is largely used in England and Europe in engineering , 
shops, has just been introduced into this country by Messrs. Keegan & Halpin. | 
Washington street, New York, who are the sole manufacturers. A short 
description of the light will be of interest, as it seems to supply along-felt want. 
Portable light is a great desideratun in aay smith shop or foundry. Ina machine 
shop, gas or the electric light is best adapted, since the work is always inthe 
saine place and of the same character. In smiths or boiler shops, however, the 
work varies in character, position and size, and the same applies to heavy foun- 
dries. However well lighted either of these may be by any fixed system, it is 
impossible to adjust the light to the work, and some part of it is almost sure 
to be in shadow. To minimize this, much more light than is absolutely neces- 
sary has to be used ; whereas, if a portable light could be empoyed it could be 
moved to suit the work, and half the fixed lights in the shop put out of use. 
It is already being employed largely in this country by firms whose shops are 
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lighted either by electricity or by gas. They find it useful as an adjunct to 
these, and as a substitute in case of a break-down: while for over-time, mold- 
breaking, repairs and hurried work it is found indispensable. As a substitute 
for the electric light it has a great advantage in the softness of the shadow 
thrown ; the light coming from the large flame is soft and diffused. The dif- 
ference between the shadow thrown by an are light and the Wells light flame 
is shown in the accompanying cuts, Figs. 3 and 4. 

The light is preduced from kerosene oil, and the form of the apparatus is 
shown in Fig. 1. It willbe seen «atthe machine is entirely self-contained, 
and needs no power nor connections. It consists of an air-tight steel tank 
which holds the oil. A stand-pipe runs from the bottom of the inside of this 
tank to a generating burner placed four feet above it. Air pressure is pro- 
duced above the oil inthe tank by a few strokes of the hand pump placed in 
the crown of the lamp, so that when the valve is opened the oilis forced up 
the pipe by this pressure. 





The burner is heated to start by the flame of a little oil placed in the dish | 








beneath it, and, when hot, the supply of oil is turned on. It is immediately 
vaporized, issuing from the jet at the back of the burner, and passes through 
the generating tubes in a powerful, horizontal flame, which not only keeps the 
tubes hot, but gives an extremely powerful white light. The consumption of 
oil is very small in proportion to the light, as it is burned in the most eco- 
nomical way ; that is, as vapor. In consequence of the small consumption of 
oil, the air pressure above it falls but slowly. If the lamp be started at 20 Ibs. 
pressure about four hours elapse before it has allen to eight pounds, and 
needs raising again by a few strokes of the hand pump. Either oil or air can 
be pumped in while the light is burning; so that the apparatus is practically 
continuous. 

The horizontal position of the flame has been chosen because of the 
advantages which it offers in heavy weather out-of-doors. A vertical flame 
would be beaten flat and caused to flicker violently in a gale; but the hori- 
zontal flame of the Wells light can be swivelled to run down wind and so 
always remain steady. 

The lamp is very strongly and simply made, and can be put into the hands 
of any unskilled laborer. The pump is protected from injury by being placed 
inside the tank from which it can be easily withdrawn for cleaning or repairs. 

Many visitors to England, last Summer, must have seen these lights in 
use on the Manchester ship canal, which immense contract is carried on by 
night solely by the aid of 200 of these lights. Itis also used in most of the 
large rolling mills, iron foundries and boiler works in England. 

The light is made in three sizes; the first, or standard size weighs 150 Is., 
uses about 114 gallons of 150° kerosene oil per hour, and gives a flame 2 feet 
long and 4or5inchesin diameter. The second, or “ railroad size,” hasa smaller 
and lighter tank with a more powerful burner, and has been especially designed 
forextreme portability and power of light for wreck clearing, etc. The third 
size is a small hand lamp, weighing 40 pounds, working on the same principle 
as the two larger sizes, but burning only 5¢ gallons of oil per hour, and giving 
a flame about 18 inches long. 

The manufacturers also make several modifications (Fig. 2), such as sepa- 
rate stands for the burner, which, in this case, is connected to the tank by 
flexible tube ; portable lights raised on a mast 14 or 15 feet high, and various 
other designs. Two thousand lamps were sold last season in England, and we 
see no reason why they should not be a success here. 


IMPROVED HOISTING ENGINES. 





The accompanying cut represents an improved double cylinder, link 
motion, hoisting engine, built by John F. Byers, Ravenna, O. This engine is 
suitable for stone quarries, for the use of con- 
tractors and builders, and for all general 
hoisting purposes. Itis provided with change- 
able gearing, so constructed that it can be 
instantly shifted from single to double gear 
and vice versa, making possible a great saving 
of time, when the same engine is used for 
hoisting both light and heavy loads. The 
working parts are placed with a view to ease 
and rapidity in the handling of the engine, 
the engineer not being required to change his 
position except to attend to the fire. 

This engine has a sliding pinion, to use 
when lowering with the brake, and 
can be fitted with friction clutch and 
winch head on shaft, if so desired. 
It can also be provided with two 
drums, both arranged for the single 
and double gearing, if necessary. 
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The fly wheel can be used to drive a belt, for pumping or other purposse 
where a belt is required. The sliding pinion and link motion will be found 
very convenient in lowering heavy loads, especially when exactness of posi- 
tion is required in placing the loads, as the engineer has absolute control 
over the motion of the engine at all times, and the engine can be instantly 
stopped, the load raised or lowered, by simply changing the position of the 
link, 

The engines are provided with first class boilers, of ample capacity, making 
them easy to fire and insuring an abundant supply of steam. The boiler and 
engine are secured to the same frame, and are compactly placed. ‘The entire 
machine is made of the best materials, put together in a good and workman- 
like manner, is suitable for all hoisting purposes, pile-driving, etc, and is 
geared to raise from 2,000 to 4,000 pounds. 


A BERLIN machine will supply 10,000 electric lamps. 
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POSTSCRIPT. 


FRIDAY, DECEMBER 6, 1389. 








THE BIGGEST YEAR OF ALL IN IRON ORE. 


Thanks tothe prompt responses of collectors of ports and railroad 
officials, Zhe /ron Trade Review is enabled to lay before its readers, 
in this issue, the result of its inquiries as to the receipts of iron ore at 
Lake Erie ports, the amount of ore on dock at the close of navigation, 
and the aggregate sales for lower lake delivery during the season of 
1889. The data thus obtained may be summarized as follows: 








18 9. 1888. 

The amount of iron ore on dock at Lake Erie ports, at 

the opening of navigation in 1888 and 1889, respect- 

SPURT; WES GEUGOD BORE). sissies ied e isis ccises ceonssncesseosdoresce 558,753 703.720 
The total receipts at Lake Erie ports for the seasons of 

GUE GN TO ais eco eos Soi. ease Ding ev erecnercods 5,314,112 3.783,659 
NE Oh NN hn ssc gpntinseyd<tnesvnsinrensaseenaiessnesdeseets 5,372,865 4,487,379 
Of this amount there was shipped to furnaces, by rail, 

during the seasons of 1888 and I889...............:000ce00 3,265,759 2,638,824 
Leaving on dock at Lake Erie ports, at the close of navi- 

POTIOR ooseicscncncseccceceessvsvedeversosinsececeess NO Ge Leer erixeeo 2,607,106 1,848,555 


The record of sales for 1889 is unprecedented, as will be seen by 


the following statement : 
Gross Tons. 
The unsold ore on dock at the close of navigation, 1888, amounted 
DP teen eda dvie ve cenexs dunsspdiendensgness edase cacRoccsaeseacvshensesescbeserevesesscense 167,300 


5,314,112 








ee CE Elias sca sicneta aio adi s csc sis ovecvenncswensvdecerceesessceessnsses 5,481,412 
Deducting the unsold ore remaining over at close of navigation 

CESS FORE ios ooo soscnncsnesetMeeeetan ces sour) sdesoesencucoasensevecgoorscscaasrssesanss 70,000 
We have, as the total sales for lower lake delivery during the ship- 

Ping season Of I188..........c.ceccccoscrsccccccsseerscesccoscrssesoneresecosscoes 5,411,412 
The corresponding sales Of 1888 Were.......0....cceessesecseeeeeeeeeecneenees 4,366,359 
Showing an increase in 1889 sales Of...............s.0000 ssccccscssceseresesers 1,045,053 
And an increase over the sales of 1887 (which were 2,759,198 

NRE BON oe aoe coca dius cave tranndecsisersedasssakevdedetusaaseakssancdebssaes 2,652,214 
The total shipments from Lake Superior ports for 1889 were........ 6,700,000 
Subtracting the amount sold for lower lake delivery, viz:............ 5,411,412 
We have a balance sold for delivery at Northwestern points of...... 1,288,588 


The proportion of sold and unsold ore at lower lake ports we 
estimate as follows: 


Date. Sold. Unsold. Per cent. unsold. 
December 1, 1884............s000 388,135 650,000 62.6 
Poe er 1, 1985...5..600000.000- 918,940 130,000 12.4 
MIBOCOMIBOT 1, TOGO i 050000 sccesesns 896,472 70,000 72 
PRCGINDOE T5 TOOT iiscesccccccsses 858,861 750,000 48.1 
to ae a re 1,681,255 167,300 9. 
DeCemMbe|r 1, 1SSS....c00ccresesese 2,537,106 70,000 2. 


A detailed statement of receipts at each lower lake port since 
1883, as gathered from official reports to. Zhe /ron Trade Review, 
is contained in the following table: 

TOTAL RECEIPTS AT LOWER LAKE PORTS FOR SEVEN YEARS. 



























































Port. } 1883. | 1884. | 1885. 1886. 1887. | 1888. 1§89. 
} | 
|__| | — | — 
SS. eee 27,617 | 2,444 | 15,000 26,960 | 61,729 | 75,608 , 82,951 
SAUDIS erin. scccdsrcsccesese §5,525 | 106,540 143,150 157,970 160,600 154 924 186,c82 
PMT Er Ga cccce oe vsntecccesoocs DA pee PD | se eeseees 44,021 | 21,288 | 4.35 680 
RE iccuncsenctosonsne ae 25,794 | 30,146 13,180 99,744 | 134.764 197,000 280,000 
Cleveland ..... reudedsbuaahai 723 129 904,859 | 589,234 | 1,034,650 | 1,216,423 | 971.775 | 1,390,283 
Fairp ‘rt... 40,234 | 23,109 | 31,992 112,cC00 | 501,368 611,740 $29,121 
670,00 | 650,000 552.0 0 672,000 | 1,103,839 1,288,530 1,955,530 
1¢6,787 | 116,027 322,223 91,250 | 21,483 240,338 291,455 
40,203 | 8,760 7,16) 31,569 | 28,699 240,009 298,: 00 
| 

— | ——— | — ——— = 

one an ihhalpinaie 1,692,689 | 1,841,877 | 1.503,969 ! 2,270,554 ' 3.439,198 | 3,783,659 | 5,394,112 








The statistics of iron ore on dock at the close of navigation, from 
1883 to 1889 inclusive, are shown in the subjoined table: 


IRON ORE ON DOCK AT CLOSE OF NAVIGATION. 



































Port. 1883 1884. | 1885. 1886 1887. 1888, 1889. 
| 

TOL]MO. ..cccccrerccrecsssccesccsevess | 25 , 00K 18,000 | 12,000 1§,000 | 50,000 53,254 | 85,340 
SANGCUSKY ...ccccssecccccssceseeres 44,053 72,534 | 87,457 80,000 | 65," 00 100,000 } 175,000 
BRIN es eaceeine |) Geeeeeene A. © Beeanepne 8,500 | 11,700 9,20 | 39 
ON OE OD, LT DD 25,611 35,907 34,346 69,304 | 110,000 IC0,000 170,000 
SNMINEL «i scesadunsebinecses ‘ 425,654 452,235 494,053 464,971 487,327 §27,626 518,8:6 
Fairport....cccccccsccccrescecsceece 15,006 2,100 7,500 7,000 | 223,315 2° 0,000 390 009 
PORTANT Oo, cisckstndcsiavadanaics 291,878 349,306 331,110 285,697 522,516 686,833 | 1,071,011 
NS ee 95.369 77,750 81,844 36,000 | 89,000 95,092 128,900 
SURGE GS, cs cscstnneeeanusanepecnien 17,500 None None None | None 26,500 68,030 

OO TEER eRe 943,095 | 1,038,135 | 1,048,940 966,472 | 1,558,861 | 1,848,555 | 2,607,106 


A study of the above figures will reveal at once a most remark- 
able growth in the Lake Superior iron ore industry during the past 
few years. While the year 1888 was unprecedented up to that time, 
in the shipment of iron ore to Lake Erie ports, this season’s receipts 





are larger by 40 per cent. than last year’s, while the sales of 1889 for 
lower lake delivery exceed those of 1888 by 1,045,053 tons, or 24 per 
cent. The increase of receipts in 1888 over 1887 was 5 per cent. and 
in 1887 it was 32 per cent. in advance of 1886. The receipts at Lake 
Erie ports this year, in other words, were far in advance of either 
1887 or 1888, were more than double those of 1886, and more than 
treble those of 1885. 

The amount of iron on dock at the close of navigation is the 
largest ever. known, being 41 per cent. greater than last year; but 
this has no special significance in the market beyond demonstrat- 
ing the fact that the railroads are exceedingly hampered in transport- 
ing the ore from the docks to the furnaces. The real test is the 
question, How much of the ore on dock remains unsold? From 
careful inquiry, we are enabled to state that the total amount of 
unsold ore at present on dock at Lake Erie ports is 110,000 tons; but of 
this 40,000 tons are unsaleable because exposed to the weather for 
years, while the balance, 70,000 tons, is so scattered along the lake 
ports that it is also practically unmarketable, so that the unsold ore 
at the close of the season of 1889, ostefisibly only 2.6 per cent. of the 
aggregate tonnage on dock, is in fact practically 77/. 

Another phase of the subject, which we reserve for more 
thorough consideration hereafter, is the great drift of iron ore tonnage 
away from Cleveland. While this port shows a gain in receipts over 
last year of 43 per cent., our proportion of the total receipts is 
only 26 per cent., Ashtabula leading us, with 37 per cent. of the 
aggregate. In fact, Ashtabula, Fairport and Buffalo, which a few 
years ago played no figure in the ore business, now together take 
60 per cent. of the aggregate receipts, and what is their gain has been 
Cleveland’s loss. The largely increased receipts at Buffalo the past 
two years may be taken as indicating an important and growing 
demand for Lake Superior iron ore for consumption east of the Alle- 
gheny Mountains. 





A Great Year tor the Lake Shipping Interest. 

Says the Cleveland Plain Dealer: The big ore, grain and coal carriers of 
the lakes have paid their owners about 12 to 15 per cent. during the past season. 
The inland marine, representing an aggregate capital of $53,000,000, has carried 
during the season now at its close 102,000,000 bushels of grain from Chicago, 
10,000,000 from Duluth, 6,700,000 tons of iron ore from the Lake Superior 
mines to the blast furnaces and brought back 2,200,000 tons of coal from Buffalo 
aud 2,000,000 tons from Ohio ports. These figures, vast as they are, represent 
only the business of the inland marine between Lake Erie and Lakes Michigan 
and Superior. The great lumber trade and the local trade on the five great lakes, 
each representing a traffic of many million dollars, are not included. In grain 
and ore no approach to these figures has ever been made. Coal and lumber 
show a decided falling off, however ; in the former, transitory, and in the latter, 
permanent. 

The shipments of iron ore from Lake Superior mines were made on a 
basis of the following rates per gross ton from Escanaba: 








Date. Rate.| Date. Rate.| Date ‘Rate. 
DSR OTBE A vnnecnanaconvovncccesssacetat ate RONNIE OF s00scspanssconsoacivsieFOSEMOOOEE EAscexssscqssccnssrscessssses hE 2S 
TIS DB vincent cccencncecenseeccanus F.OOISEDULMIDET FD ...>-..000005000 ceces T.OELMOVEMIDET I. ...cccccceeess 8.35 
August 21 Pg SS ee eee TE FOUMOVOCMIIET. 6. 550.050 c0sscicesccsecosne F040 






August 3I . 1.0c}October 8..... ne RIOR ROT Ga «<0. sssceecesotssanscess 1.00 





basis of rates for the three principal items of freight—grain, ore and coal 
there has been paid the lake marine for transporting the crops of the North- 
west through Duluth and that part of the West tributary tothe great lakes, 
$3,120,000. For the carrying of coal through Chicago there has been paid 
$2,400,000, while the ore has been transported for $8,500,000. 

The season was remarkable for its comparative freedom from loss of life 
Twenty-three persons were lost in wrecks and collisions. The aggregate loss 
of life from all sources of accident was about sixty, all seamen, not a passen- 
ger inthe number. The Canadian marine, small as it is in proportion, tur- 
nished about 45 per cent. of the casualties. In property value the reverse is 
true. The year has been one of losses which will aggregate nearly $1,500,000. 
Fully 80 per cent. of this was on steamers of the first class. 

The most marked feature of vessel architecture has been the steadily 
growing tendency toward steel steamers, limited only by the depth of water. 
About 3,000 tons is the present limit. In all qualities that goto make upa 
good ship these steamer will compare to advantage with those engaged in the 
same class of trade on the Atlantic. They are practically free from danger 
except beaching in any lake storm, and are built to be good boats through the 
first half of the twentieth century. 

In the last three years the lake tonnage has doubled, and in capacity for 
business the increase has been greater. In 1887 seventy-nine new ships were 
turned out from the ship-yards, and in 1888 sixty-two more were added. There 
are now under contract for construction forty-one ships, to cost $5,500,000. 





ASIDE from its great value as a political paper, the New York 7yibune has 
won an enviable position as an exponent of the business interests of the 
country. Always safe and conservative, its utterances have great weight with 
thinking men, while its special articles on business or metallurgical subjects 
are intelligently and clearly written. The iron-making constituency of 7/ 
Iron Trade Review will find the 7ribune of the utmost value in their special 
lines. 


— 
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It has been the practice of the General Merchantile Agencies to base credit ratings upon the amount of capital employed, 
almost, it may be said, in a fixed proportion—a firm possessing large capital receiving a correspondingly high credit rating, while 
on the contrary, those having limited capital (if rated at all) are reported as having /7mzfed or no credit whatever. 

This system is unquestionably false, as affording an unjust discrimination against that class of business men who, while 
having small capital, are possessed of such business sagacity as always to employ their capital with prudence and safety, thereby 
giving assurance of their continued solvency. On the other hand, many firms that have large capital are so deficient in business 
qualifications as to be entitled to no credit whatever—and in addition, experience daily demonstrates that, owing to their greater 
tendency to extension and extravagance, as well as an undue confidence in the stability of their credit, their failures are more fre- 
quent and disastrous than those of their more conservative or more cautious neighbors. Sound judgment and prudent manage- 
ment, coupled with good character, habits and economy, appear, therefore, to be of more value in determining credit than the 
amount of capital employed; as these qualifications, added to promptness of payment, are unquestionable evidences of sound 





judgment and prudent management, they are adopted as the basis of credit ratings in Ealy’s‘‘ Blue Book.’’ The facts upon which 
credit must rest are presented in Ealy’s ‘‘ Blue Book,”’ leaving to individual judgment the natural deductions. 

The object and aim of Ealy’s Agency is to afford toits members more perfect protection against loss than has heretofore existed. 
Ist. By preventing undue extension of credits. 2d. By repressing to its proper limits the credit of incapable, dishonest and irre 


sponsible dealers. 3d. By giving timely warning of impending weakness of parties hitherto considered sound. 4th. By obtaining 


prompt, reliable and accurate information as to character, habits and responsibility of dealers. 5th. By supplying its subscribers 
with a reliable REFERENCE BOOK OF CREDITS esfectally adapted to thetr trade. 

The John W. Ealy Co. have expended over $500,000 in perfecting this work, have special reporters in each city, town and 
village, whose duties are to write up the character, habits, business ability and financial worth of dealers, and to keep this Ageecy 
promptly advised regarding business changes, embarrassments, judgments, assignments, or anything likely to affect the credit or 


commercial standing of dealers in their respective towns. 


This Agency publishes the ‘‘ BLUE BOOK ’’—A REFERENCE BOOK OF CREDIT, containing the names, with capital and 


credit ratings, of over 350,000 dealers in HARDWARE, STOVES, 


PLUMBERS, STEAM AND GAS FITTERS, IRON, BRASS AND METAI 


WORKERS, Metals, Iron, Steel, Machinists, Agricultural Implements and General Country Stores. Do not subscribe for any agency 


book until you have first examined Ealy’s ‘‘ Blue Book. It is absolutely the only Agency book published in America giving a 
condensed, classified list of names of dealers in the above mentioned lines of trade. We will take pleasure in sending a copy of 
our “ Blue Book ” for inspection, free of all express charges, to any responsible manufacturer or jobber. Terms of subscription 


made known on application at either of our offices —THE JOHN W. EALY COMPANY, 94 LaSalle Street, Chicago. 19 Milk Street 


-Boston. 280 Broadway, New York. 408 Olive Street, St. Louis. 


106 Third Avenue, Pittsburgh 





INDUSTRIAL SUMMARY. 


New Enterprises :— 

It is reported that the Carpenter Steel Co., of Reading, of which Gen. John 
Newton, of New York, is president, has decided to locate its steel works per- 
manently in New York city. 

A charter has been granted, at Harrisburg, to the Hecla Iron Co., of Pitts- 
burgh. The directors are Edwin H. Smith, Charles S. Crawford and Charles 
C. Morrow. 


W. F. Lloyd, of Pittsburgh; P. E. Wollmar, of Cleveland; A.J. Boyce, of East 


Liverpool, O.; and John Porter, of New Cumberland, W. Va., are purchasers of 


land opposite East Liverpool, O. They contemplate erecting a large rolling 
mill, steel plant and probably car works. 

The Central Railway Supply & Construction Co. has been incorporated 
at Indianapolis, to manufacture and deal in all kinds of railway supplies, equip 
railways and street railways. The capital stock is $50,000. Directors, John E 
McGettigan, Frank S. Foster, Lewis P. Horton, Frank A. Lapham and Ephraim 
C. Dawes. 

A number of Allegheny capitalists held a meeting in that city Monday, 
and organized a company for the manufacture of merchant steel by the 
Wassel process. A preliminary meeting, at which the theory of the new prices 
was explained, was held a few days ago. Atthis meeting Mr. Wassel, the 
inventor, was requested to demonstrate the practicability of his invention. 
This he agreed to do, and a highly satisfactory test was made at the Keystone 
Mill on Friday last. It is thought that all necessary stock will be subscribed 
in a few days. The location for the new plant has not yet been selected. 
[American Manufacturer. 

The following new companies were granted licenses of incorporation by 
the Secretary of State of Illinois :—Chicago Belting Co., Chicago; to mannu- 
facture leather belting; capital, $50,000; incorporators, J. M. Thomas, James 
Maloney, F. S. Bennett.—The Tasker Steel Tube Co., Chicago; for manufact 
uring merchantable steel and boilers; capital $60,000; incorporators, W. 5. 
Morse, G. B. Lathrop, O. B. Petters.—Daisy Manufacturing Co., Chicago; to 
manufacture hardware; capital, $250,000; incorporators, George Kelly, G. W. 
Ball, W. C. Goldner.—Mechanics’ Foundry Co., Chicago; to do a general 
foundry and machine business ; capital, $10,000; incorporators, Thomas Hoy- 
‘er, B. M. Pettingill, C. W. F. Webber. 


Enlargements, Additions, Removals, Etc.:— 

EB. C. Atkins & Co., Indianopolis, Ind., contemplate enlarging their saw 
works in the early Spring. 

The Orange Iron Foundry Co. has sold to the New Home Machine Co. a 
double plant at Orange, Mass., for $15,000. 

The capital stock of the Vancouver City Foundry & Machine Works, Van- 


couver, B. C., will be increased to $100,000, and the capacity of the works 
doubled. 

The Long & Allstatter Co., Hamilton, O., are adding astory to their main 
building. The building is 60x200, and the improvement will make it four 
stories high. 

The Cambridge Iron & Steel Co. have commenced building their $100,000 
plant at Cambridge, O. The product will be iron and steel sheets. A. Beard 
has taken charge during the construction and will be business manager when 
operations are commenced. Mr. Beard was for a long time connected with the 
Standard Iron Co., Bridgeport, O. A. Beyer is president and W. C. Browne, 
treasurer. 


Fires and Accidents:— 

A disastrous fire occurred recently at the works of the Columbus (O.) 
Steel Range Co. 

A fatal boiler explosion occured at the Allegheny Bessemer Steel Works, 
at Duquesne, November 26, and William Marshall, night superintendent, and 
Charles Cooper were killed. It is thought the water was allowed to run low 
and when the injector was started the explosion ensued. 

The main shaft of the big engine in Oliver Bros. & Phillips’ South Fifteenth 
street (Pittsburgh) mill broke down one day last week. The mishap will 
enforce a week’s idleness on all the men and boys engaged in the finishing 
departments of that establishment and also of part of the South Tenth street 
mill.—{[American Manufacturer. 

A serious accident occurred Thursday of last week at the Spang Steel 
Works, at Etna, Pa. The accident was somewhat similar to that which occurred 
at the Homestead Steel Works some weeks ago. While some men were 
eugaged pouring molten metal into an ingot mold, the metal boiled over, scat- 
tering in all directions, and six of the workmen were seriously burned. The 
accident was attributed to damp clay in the bottom of the ladle. 


General Industria! Notes: 

Rathbone, Sard & Co., of Albany, N. Y., have broken ground for their new 
stove works in Aurora, Ill. Foundations will be laid for five buildings. 

It is reported that the new rod mill of the American Wire Co., Cleveland, 
built by C. Morgan, is making from 75 to 80 tons of No. g rods per day, direct 
from 4-inch 200-pound billets. 

E. E. Garvin & Co., of New York, have transferred all their right, title and 
interest to the Garvin Machine Co., who will continne the extensive business 
in the building of machine tools established by the old firm. 

Like “carrying coals to Newcastle,” the Seaton Manufacturing Co., Cleve- 
land, are sending their bolt and rivet headers to Pittsburgh, Pa. They shipped 
one,last week, which makes the thirdtothat market. Thisis certainly astrong 
evidence of the great merit of their headers, and we are pleased to note the 
success of this new. enterprising company. We hope they may remain with 
us, though strong offers are made them to go elsewhere. 
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MAMMOTH STEEL PLATES 





Carnegie, Phipps & Co., limited, of 
Pittsburgh, Pa., exhibit at the Boston 


Maritime Exposition two mammoth 
specimens of steel plates which, set 
perpendicularly, tower nearly 
roof. These plates are tested to stand 





to the | 


a pressure of 55,000 lbs. to the square 


inch. The Continental Iron Works of 
Brooklyn, New York, 
several corrugated cylindrical furnaces 


for steam boilers. These furnaces are 


make exhibit of | 


welded at the joints and two welded | 


flasks are shown capable of withstand- 
ing of Ibs 
square inch. 


N. Y. Tribune for 1890, 


NEW FEATURES. 


a pressure 1,600 to 


A BRILLIANT YEAR AHEAD. 





rk TRIBUNE will be 
ind made more 


During isgo, the New Ye 
greatly improved in quality 


lively, fresh and readable than ever before in 
its history Among the special contributions 
during 1890 will be 


Anorew Carnegie, 
Success 

Gail Hamilton,’ EF 

TerenceYV. Powderly, 
migration 

Chauncey M. "epew. Senator John J. 
Ingalls, Mrs. John A. Logan, Rev. Dr. 
John KR. Paxton and others, topics not an- 
nounced 

Albert Griffin, 


uropean Monarchs 
Restriction of Im 


Temperance among Ger- 


mats a new view 

Juage A. W. Tourgee, ‘ The Colored Race 
in =e a 

=. T. Dodd, ‘The Advantages of Trusts. 


ap Se Al-en’s Wife,” 
ies of Country Clergymen 

Senator Wm. M. Stewart, of 

Unlimited Silver Coinage 

Fred s. Tallmadge, on 
lution 

Kate Field. 


The Small Salar 
Nevada, 
Menof the Revo 


Morman Question 


Erastus Wiman,* Success and Failure 
Among Business Men.” 
Rev. Edward Everett Hale, The New 


England of To-Day 
Bishop Henry C. Potter, 
forcement of City Population 
Geo. W. Cable on “ Some Strange Legisla- 
tion in the South 
Marshall P. Wilder, © 
and Am rica 


Rural Rein- 


Humor of England 


‘* Evils of Trusts 
He nry W. Grady, of the Atlanta Constttu 
tion, ‘*‘ Chances for Capital in the New South.” 
[. C. Russell, United States Geological Sur 
vey, ‘‘ Highest Peaks of the United States.”’ 
W. M. Grosvenor, ‘‘Gold and Silver 
Money.’ 
u. Bw. 
Lands 
€mily Huntington, ‘ 
Ernest Whitney, 
can Pronunciation 
Professor William Pepper, President of 
University of Pennsylvania, ‘A college edu- 
cation good forall; what is best for those who 
cannot get it 
M. Y. Beach, 
BS Other contributors will be an- 
nounced hereafter. The articles will cost 
many thousands of dollars and appear in THE 
TRIBUNE Only 


SOLDIERS’ STORIES. 


as 


What is left of Our Public 


Quigg. 


Household Science 
Peculiarities of Ameri 


Slayer of 4 Bears 


THE TRIBUNE will also print, in 
its regular G. A. R. and S&S. of V. page,a num 
ber of entertaining Stories of Actual Ex- 


perience in the War, not less than 25 in 
number,each a page of THE TRIBUNE in length 
by privates and officers of the U nion, of a 
rank not higher than that of captain. Veter- 
ans are invited to contribute to this series of 
stories. Every tale accepted will be paid for 
at regular newspaper rates. Prizes of 
$150, and $75 will be paid for the best 

Manuscripts must be enclosed to ‘‘ THE TRI- 
BUNE, New York and inscribed Soldiers 
Department.” 


PAPERS ON FARMINC. 


In addition to our regular and extremely 
able agricultural department (two pages a 
week), THE TRIBUNE will print a number of 
long and carefully prepared articles on Par- 
ticular Branches of Farming, written by 
practical experts. Farmers who want to make 
money out of their farms must read these 
special discussions in THE TRIBUNE. The 


BEST TRIBUNE EVER SEEN. 


will be supplied to readers during the coming 
year 

sy large uumber of desirable and novel 
pre miums are added to our list, and they are 
offered at terms which will enable our readers 
to obtain them practically at wholesale rates 


Send 2-cent stamp for our 20-page catalogue 
VALUABLE PRIZES. 
One Hundred Special Prizes will be dis 


tributed on May 1, 1590, among the club agents 
who have, up to that date, sent in the largest 
100 clubs of local Weekly and Semi-Weekly 


subscribers. These prizes will include a $700 
Piano, a $200 Cabinet Organ, a $150 Solitaire 
Diamond, a free Trip to New York, with ex- 
penses there paid, etc., etc., being worth a 
total of $2,440 

Prizes are fully described in our new 20-page 
catalogue ; send 2-cent stamp for a copy 

Sample copies of THE TRIBUNE free 

Subsciption Rates: Weekly, $1 a year 
Semi-Weekly. $2. New subscribers receive the 
paper until January 1, 1890, free. Daily, $10 a 


Library of TRIBUNE Extras, 12 numbers 


year 
a year. $2 THE TRIBUNE, New York 


adition to | 
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Principles of Business | 


To Those Looking 


ee) ee 


Manufacturing 
SITES 


IN THE SOUTH. 


THE MOST DESIRABLE LO- 
CATIONS IN THE SOUTH for 
manufacturing wagons, stoves, agri- 
cultural implements, furniture, or 
for foundries, machine shops, rolling 
mills, muck bar mills, nail works, 
glass works, cotton or woolen mills, 


| and tanneries, are to be FOUND 
IN VIRGINIA along the line of 
the Norfolk & Western Railroad 








from Norfolk to Bristol and upon its 
branch lines) HARD WOOJ) OF 
EVERY VARIETY; PIG IRON 
from the furnaces at Lynchburg (2), 
Roanoke (2 in operation and 1 now 
under construction), Pulaski (1), 
Ivanhoe (1), Radford(1 to be built in 
1890), Salem, Graham and Max 
Meadows (1 at each point now 
under construction); BAR IRON 
from the rolling milis at Roanoke 
and Lynchburg; COKE AND 
SEMI-BITUMINOUS COAL from 
the Pocahontas Flat Top Field; 
SUPERIOR GAS COALS from 
mines on the Clinch Valley exten- 
sion; GLASS SAND from Taze- 
well Co.; COTTON FROM THE 
MARKETS of the Southern States, 
and Wool from all the Western and 
Southwestern States and Territories, 
at advantageous freight rates, FA- 
VORABLE FREIGHT RATES 
made upon raw materials to all fac- 
tories established upon its line, as 
well as to points in the United 
States and ‘Territories, upon the 
manufactured articles. 

Those seeking new fields for 
manufacturing — establishments 
should not fail to investigate the 
wonderful development in Iron, 
Coal and Coke Industries that has 
been made within the past five 
years along the line of the Nor- 
folk & Western Railroad, and the 
advantages offered by the State 
of Virginia in the supply of cheap 
raw materials, by the Norfolk & 
Western Railroad in the matter of 
freight facilities and rates upon raw 
materials and for reaching home, far 
distant and foreign markets, and by 
the cities and towns along its line 
in the way of advantageous sites, at 
moderate cost. Many of the cities 
and towns exempt manufacturing 


establishments from taxation for a 
series of years. 
For further information as to 


freight rates and sources «f supply 
of raw materials, apply to A. POPE, 
General Freight Agent, Roanoke, 
Va., or to 


CHAS. Cc. EDDY, 


Vice-President, 


ROANOKE, VA. 
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Quick and handy in adjustmeut. 
be reached with other wrenches. Made entirely of drop forged steel. Four sizes. Manufactured by 


CAMPBELL PRINTING PRESS & MFC CO 


60 William St., New York. 


Bovnton’s Adjustable 


Alligator Wrench. 


Invaluable for work in close coils and corners that cannot 


325 Dearborn St., Chicago. 
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Saws. 
on trial. 


LATHE Ss 


Improved Screw Cutting 
FOOT AND POWER 


Drill Presses, Shapers, Band, Circular and Scroll 
Machinists’ Tools and Supplies. 
Catalogue mailed on application 


EBASTIAN-MAY CO., 


164 West Second St., CINCINNATI. 0. 


LATHES 


Lathes 








PARKER & 


MEIKLE, 


Practical Steam Fitters and Plumbers. 


High and Low Pressure, and Exhaust Steam Heating. All Sizesof Pipe Cutting 


a Specialty. Jobbing promptly attended to. 


11S Water St. 


8@ Telephone 2260. 


CLEVELAND O. 





WE HAVE 


NO DOUBT 


When you are in the market for 


CATALOGUE PRINTING, 


Or any other kind of printing, you want THE 


reasonable figures. 


Blank Books 


Of the best of stock, and pay special attention to durability and superior work- 


manship in every particular. 


Please write to us for estimates 





VERY 
We manufacture 


BEST at 


COR. ST. CLAIR AND WOOD STS., 


CLEVELAND, O. 





Hartman’s Patent aes ner Blind | 





. is the most | 

- SS popular Blind | 
SS in America. 
Architects & 
builders pre- 





fer it to any 
other, for mer- 
it, 
venience and 
economy. 
Not Complicated. 
The 
Blind that is 
furnis’d with 
an automatic 











Lock, free of 
charge. This 
is an item of 
immense mag- 
nitude, and 
may save you 
many times 
the cost of 
blinds & per- 
haps life also, 
and the only 
blind that 
gives 
satisfaction. 
Thousands 
are in use. 
Send for illus- 

















Agents waned vcpebere. 
trated catalogue and prices. Manufactured by 


HARTMAN & DURSTINE, *=yi2.be""5°* 


style, con- | 


Only | 


Burglar- Proof | 


entire | 


Hoisting Engines 


OF ALL SIZES. 







Address, 


JOHN F. BYERS, 
RAVENNA, 0. 





eed NCRAVING CO. 





a 
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ELECTRIC 
Gasoline «x Oil Torches 





FOR USE IN 


Foundries, Shops, Factories, 


And for: Out-Door Use. 


Not affected by wind or rain, producing a 
large, brilliant, white flame, and light- 
ing for one cent per hour. 


The Schneider & Trenkamp Co. 


CLEVELAND, O. 


THE BEECHER FURNACE C0., 


MANUFACTURERS OF THE 


Beecher Warm Air Furnace. 


Burns Hard Coal, Soft Coal, Coke or 
Natural Gas. 








ALSO 


Ventilating Engineers 


Heating and 


Estimates Furnished on Application. 





Office, 116 Viaduct. Works, Elm St., 
CLEVELAND, OHIO. 


&@-Send for catalogue and discounts. 
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Detroit - Sight-Feed 
LU BRICATORS. 


(Gates and Seibert pat’s) 
Are pronouncedthe best 
by more than 40,000 
Users. 

o Simple in operation and 

A, 2 always reliable. 

. =~ | A lubricator sent on 30 
ep days’ trial to responsi- 
r. ble rsons. 

“IT would not take five 
times the cost of my 
im Lubricator ifI could not 
mm get another,” is the 
’ statement often made 

©F by users. Send for cir- 
cular and price list. 


Detroit Lubricator Co., 


164 Griswold Street, Detroit, Mich., U. S. A. 
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ESTABLISHED 13854. 


PETER GERLACH & CO., 


MAKERS OF 
Saws, Tools and Machinery. 


Office and Warerooms, 28 Columbus st. 
Factories on Columbus, Winter and Leon- 
ard streets. 


Cleveland, O., U.S. A. 









CLEVELAND, 0., U. S. A. 
Exclusive Manufacturers 


Nos. 7, 8, 9, 1o and 12. 


Will not ab- 
sorb Grease; 
will not im- 
part the Flavor 
/ of previously Cooked Food ; Easily 

kept clean. 


* BETTER THAN-ENAMEL, 


Because They Will Not Scale. 


Improved Wood-Working Machinery, 





A FULL LINE--LOW PRICES. 


Planing, Matching, Molding, Tenoning, Mortising, Boring, Shaping, Carving, Etc. 
Complete Outfits. 


Write for our New Illustrated Catalogue (just out) and our Latest Price List. 
Mention this paper. 


FRANK & CO., 176 Terrace Street, BUFFALO, N. Y. 


“ Brown & Sharpe Mfg. Co., 


106 Promenade St., 
PROVIDENCE, R. I. 








Special form cutters are the most econom- 
ical for the manufacture of 


duplicate parts. 





Prices given on application. 





JAMES PP. WITHEROW 


ENGINEER AND CONTRACTOR, 


LEWIS BLOCK, PITTSBURGH, PA., 
GENERAL AGENT FOR 


Whitwell Fire-Brick Stoves and Clapp-Griffiths Patents 


FOR THE MANUFACTURE OF SOFT STEEL. 

Specially adapted for A No.1 Boiler Plates, Boiler Rivets, Wire Rods, Stay Bolts, Stamping Ware 
Nail Plates, etc. Will contract to ys pean erect, equip and place in operation blast 
furnaces, Whitwell stoves and steel plants as above. As I manufacture at my 
own works, everything appertaining to blast furnace and steel works 
construction I can guarantee promptness and satisfaction. 





JUSTICE’S 


“Reliance” Hydraulic Jacks, 





10, 15, 20 and 30 Ton Capacity. 


Broad Base and Ground Lift. Lowered by 
thumb screw. Best in the market and 
do not easily get out of order 


PHILIP S. JUSTICE & CO., 


PHILADELPHIA, PA, 





Williams, White 
&co., 
Moline, Illinois, 


MANUFACTURERS OF 


DROP PRESSES, 


The Forging and Bend- 
ing Machine, 


The Bulldozer 
DOUBLE AND SINGLE 


Punch and Shears, 


THE IMPROVED 


Justice Spring Hammer. 








WELLINGTON 


Belt Holder. 


Recent Improved. 





BETTER THAN LOOSE 


PULLEYS. 
Shifts Belt from Driving 
Pulley. 


Belt stops when machine stops and lies slack 
until machine starts. Simple, cheap, easily 
operated. Sent on approval. Thousands in 
use. Address 


W.R. SANTLEY & CO., 


Wellington, O. 





FREICHT AND PASSENCER 


ELEVATORS. 


L S. GRAVES & SON, 


Corner Center and Frank Streets, Rochester, N. Y 


New York Office, 46 Cortland St.; Cleveland Office, 208 Superior St. 


SEND FOR OUR CATALOGUE. 





Cuyahoga Manufacturing Co., 


MANUFACTURERS OF PATENT 


@) BURGLAR ALARM DOOR KNOBS 


_—— AND — 


Burglar Window Alarms. 





Cheapest, most Reliable and most durable Burglar 
Alarms on the Market.’ 











Grand Arcade, Cleveland, 0. a@ Agents Wanted. 


Don't Breath Impure Air. 


THE BURY WINDOW VENTILATOR 
Admits fresh air without exposure to draught 











re 2 


It is just the the thing for public and private 
offices, bed-rooms,school-rooms, sewing-rooms 
lecture-rooms, factories, etc 

It purifies the air, preventing colds, head- 
aches and drowsivess 

No water cure establishment, sanitarium 
or hospital should be without it 

In the sick room it is invaluable. 

The outside air being admitted in so many 
sections is easily warmed before turning to 
descend to the floor, and is readily diffused 

The effect is heightened by the action at cen 
ter of window. 

A season's trial of it will charm you and you 
will agree with alli'who are familiar with it, 
that it is by far the simplest, best and cheap 
est ventilator ever presented tothe public and 
is within easy reach of all. 

Agents and canvassers wanted everywhere. 

For illustrated circular or information, ad- 
dress 


THEODORE BURY, 
626 EucLid #ve., Cleveland, 0. 
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‘THe IRON TRADE REVIEW. 








THEE SWwEET « CLARK Co., Marion, Ind. | 


Manufactures of REFINED AIR FURNACE MALLEABLE IRON. 


Superior advantages on account of Natural Gas Fuel. 


Hardware Specialties. 


Aiso manufacturers of Curry-Combs, Hardware and Saddlery 
sae Write for Price List and Catalogue. 





| 


IRON AND STEEL MARKETS. | 


PIC IRON. 


CLEVELAND (f. o. b. cars, four months): 
Bessemer, $23 30; No. 1 Foundry, $19 30; No. 2 
Foundry, $18 30; No. 1 Gray Forge, red short, 
$17 80; No. 2 Gray Forge, neutral, $17 30; No. 
1 American Scotch, $19 30; No. 2 American 
Scotch, $18 30 


CHICAGO (reported by Messrs. Rogers, Brown 
& Co Ohio Silveries No. £ 
$19 co@19 50; Ohio Silveries No. 2, $18 5¢c@ 
1g Ohio Strong Softeners No. 1, $19 254 
1975; Ohio Strong Softeners No. 2, $18 25@ 
1875; Lake Superior Charcoal Nos. 1 to 6, 


$21 00@22 00; Tennessee Charcoal No. 1, $20 00 
@2o0 50; Tennessee Charcoal No. 2, $19 50(@20 00; 
Southern Standard Car Wheel, $25 00(@26 00; 
Tennessee Standard Car Wheel, $20 50@21 50; 
Hanging Rock Standard Car Wheel Cold 
Blast, $26 00f@28 00; Hanging Rock Standard 
Car Wheel Warm Blast, $22 00/24 00; Old Car 
Wheels, $21 oc@oo 00 


CINCINNATI (reported by Rogers, Brown & 
Co.): Hot BLast FounpDRyY—Ohio and South- 
ernCoke No. 1, $17 so@1900 ; Ohio and Southern 
Coke No. 2, $17 00@18 50; Ohio and Southern 
Coke No. 3, $1650@18 00; Ohio Soft Stone Coal 
No. 1, $18 00@18 50 ; Ohio Soft Stone Coal No. 2, 
$17 co@17 50; Hanging Rock Charcoal No. 1, 
$21 00@23 00; Hanging Rock Charcoal No. 2, 
$20 00@22 00; Tennessee and Alabamba Char- 
coal No.1, $19 co@19 50; Tennessee and Ala- 
bama Charcoal No. 2, $i800@1850. FORGE— 
Strong Neutral Coke, $17 00@17 50; Mottled 
Neutral Coke, $16 00@16 s0; Cold Short Coke, 
$16 00o@16 50. CAR WHEEL AND MALLEABLE— 
Southern Car Wheel, $23 00@2400; Hanging 
Rock Cold Blast, $22 0o@25 00; Lake Superior 
Malleable and Car Wheel, $22 00@23 00. 


reported by Geo. H. Hull & 
Foundry (new 


LOUISVILLE 
Co.): Southern Coke No. 1 
classification), $18 25@1875; Southern Coke 
No. 2 Foundry (new classification), $17 75@ 
1825; Southern Coke No. 3 Foundry (new 
classification), $17 25@17 75; Grey Forge, 
$16 75@17 25; White and Mottled, different 
grades, $15 50@1650; Silver Grey, different 
grades, $16 25@17 25; Southern Charcoal No. 1 
Foundry, $15 50@19 50; Southern Charcoal No. 
1 Mill, $17 00@17 50; Southern Car Wheel, 
Standard brands, $23 5o@2450; Southern Car 
Wheel, other brands, $19 25@21 75; Hanging 
Rock Coke No. 1 Foundry, $15 50@19 00 ; Hang- 
ing Rock Charcoal No. 1 Foundry, $22 00@ 
2250; Hanging Rock Cold Blast, $24 00@26 oo; 
Hanging Rock Warm Blast, foo 00@o0 oo. 


LOUISVILLE (reported by Hall Bros. & Co.): 
Hot BLAstT FouNDRY—Southern coke No. 1, 
$19 Co@19 50; Southern coke No. 2, $18 75@19 00; 
Southern coke No. 3, $18 oo@18 75 ; Mahoning 
Valley (Lake ore mixtures), $20 00@o00 00; 
Southern charcoal, No. 1, $18 so@19 00; South- 
ern charcoal, No 2, $18 50@19g00; Missouri 
charcoal, No. 1, $15 50@2000; Missouri char- 
coal, No. 2, $19 oo@19 50. FoORGE—Neutral coke, 
$17 5o@18 50; Cold short, $16 25@1675; Mot- 
tled, $15 50@1600. CAR. WHEEL AND MALLE- 
ABLE—Southern (standard brands), $23 50@ 
2425; Southern (other brands), $19 50@20 s0; 
Lake Superior, $23 00(@23 50. 


St. Louis (reported by Rogers, Meacham & 
Shields): Hor BLAst COKE AND CHARCOAL— 
Southern Coke No. 1, $00 00@19 50; Southern 
Coke No. 2, $oo oo@19 00 ; Southern Coke No. 3, 
foo co@18 50; Southern Grey Forge, $00 c0o@ 
1800; Southern Charcoal No.1, $18 50@19 00; 
Southern Charcoal No. 2, $17 50@18 00 ; Missouri 
Charcoal No. 1, $18 50@19 00 ; Missouri Charcoal. 
No. 2, $17 50@1800; Ohio Softeners, $19 00@ 
2000. CAR WHEEL AND MALLEABLE IRONS— 
Lake Superior, $22 00@23 00; Southern, $19 00o@ 
2400. CONNELLSVILLE COKE—East St. Louis, 
$5 25; St. Louis, $5 40 


BUFFALO (reported by Rogers, Brown & 
Co.): Mahoning and Shenango Valley strong, 
No.1 Foundry, $19 7o@20 20; Mahoning and 
Shenango Valley strong, No. 2 Foundry, $18 70 
@19 20; Niagara No. 1, $19 75@oo 00; Niagara 
No. 2, $18 75@oo 00; Niagara No. 3, $17 75 @oo 00; 
Ohio Softener No. 1, $19 75@co 00; Ohio Sofener 
No. 2, $18 75@00 00; Lake Superior Charcoal, 

Tennessee Charcoal, $22 00(@00 oo; 


$21 50(@22 50; 
Southern Softener No. 1, $20 oof@00 00; South- 
Alabama Car 


ern Softener No. 
Wheel, $26 oo@o0 00 ; Hanging Rock Charcoal, 


$24 50(@00 00 


2, $19 25(@00 00; 


DETROIT (reported by William F. Jarvis & 
Co.): Lake Superior Charcoal, all Numbers, 
$21 00@21 50; Lake Superior Charcoal, Bessemer, 
$21 00@22 00; Lake Superior Coke, Bessemer, 
$22 50@22 75; Lake Superior Coke, all Ore, 
$20 00@21 00; Lake Superior Coke, Cinder 
Mixed, $18 25@1875; Standard Ohio Black 
Band, $2000@21 00; Southern No. 1, $18 25@ 
1850; Southern Gray Forge, $16 25@1650; 
Southern Silvery, $16 50@17 00; Jackson County 
(Ohio) Silvery, $19 25@19 75 ; Old Wheels, $19 00 
@1975; Old Iron Rails, 25 c0@25 50. 


PITTSBURGH (reported by A. H. Childs): 
No. 1 Foundry, $18 50@18 75; No. 2 Foundry, 
$17 50@17 75; Grey Forge, $16 75@17 00; White 
and Mottled, $15 50@15 75; Warm Blast Char- 





coal, $18 00o@22 00; Cold Blast Charcoal £24 00 
@25 oo ; Bessemer, $20 00@21 oo. 


MERCHANT IRON AND STEEL. 
Flat Bar. 


BEG BOD OP DE CO ST ss coc ccccsscsvasecncsvsaveonas I 95 
4% to 6 by % tor inch..... : 

1% to6 by 1% to 2inch... 
1% & 1% by % to ¥ inch... 
1 &1% by % to X inch... aug 
4%, Mand % by % to % inch......... eee eee 2 45 


Round and Square. 








CD Be ii aterievesks bac dancd ancddrars ob deine Baud socese is 
2 to 2% inch.... _ 
2% to 3% inch. 
SE OP en vans exieaskég ucunpaeabdnbinnsonniiioestreonl 2 95 
BE BEE Be SINE s vecincsvisnnbuchiv onskoaecishscteceseoseanee 3 45 
i NE AER dds cs tis onai Covah ce eesl dpitcuaweunvincesapecedian 5 









% to 1% inch 
Sg to ¥% inch.. 
ly 







JR cccccccccccccccsscccesccccoccssescesccosccccccccecccccnescccccs ose 
Half Oval and Half Round. 

BEE GS BINOE cscoscucus sau ccususerepecousisesetastughuctanes 3 05 

% tory inch.. ed OF 

¥% to % inch.... alk. 2 

OE sdpaneniciscusences +003 45 

DE cisinadesdedimastisacbislniiaes .° | tiadidasspekeentaanpiels 495 


1% to6 ed SE SIN. BNO CRON ins ewscees cssvckasevncasten 2 05 
1 to1% by & and 5-16 inch.... ow 2! 
% 




















4% to % by ¥ and 5-16 inch... w= 45 
4 to % by & and 5-16 imch.................ceceeeees 295 
Hoops. 

BT ee 2 eee er errr: 2 80 
1\% to 2, Nos. 16 to 18...... = 90 
> oF Se 3 00 


1% to 2, No. 21 

el, Rs iia te ccckesssncdicncoce eoeG 30 
15-16, 1 and 1%, Nos. 13 to I5.... oo 
15-16, 1 and 1%, Nos. 16 to 18.... inn 
15-16, 1 and 1%, Nos. 19 and 20. ove8. 20 
ee ee. Ce | ee = oe 
URE, OTS Dil ce cn ccensueenistehannernesannees 3 50 
Bs EME? MD EN csp cocasnchoacpseccone tosanasdenectadekial 2 20 
%, Nos. 16to 18.... e2 30 
%, Nos. 19 and 20.. 2 40 
a OE ere 3 5 
Bhp PRO, BB cinics ccnp scsncesessontatvonseaqeniscecsoosens 3 69 
EEGs. BE AO iicwvnns cancays ooane tedsesceraeedake 3 40 
13-16, Nos. 16 to 18. +3 50 
13-16, Nos. 19 and 20 +++3, 00 
RAI, RTOs Bh cases osvessses<0cs RE 
EBPEG SEOs BB casicssene own S a 

%, Nos. 13 to 15 +93 §0 
¥%, Nos. 16to 18 +3 60 
¥%, Nos. 19and 20.. 3 70 
ee: -+23 80 
oe ae «+03 GO 
11-16, Nos. 13 to I5... ae 

11-16, Nos. 16 to 18... +3 #o 
11-16, Nos. 19 and 20. one% OC 
SPR la Bk coscncasses-e «+4 00 
11-16, No. 22....... woe Te 
3%, Nos. 13 to I5... oaks uauss aKe4 wee 20 
%, Nos. 16 to 18..... als aeiibiiaia eid ; «+4 00 
%, Nos. 19 and 20............... -++4 20 
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3%, No. 22.... one +04 4 
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Light Band. 


Bil COG AND BG EO Se NO BEivn cacncasccnnsopncenssticcnssniste 
144 to 6 by Nos. 11 and 12... 
1 to 1% by &% to 3-16 in....... 
1 to 1% by Nos. 11 and 12 
% and 13-16 by &% to 3-16 in.... 


% and 13-16 by Nos. 11 and 12... ee 

¥% and 11-16 by &% to 3-16 in...... ... ons FO 

¥% and 11-16 by Nos. 11 and 12...... veh 20 

3% and 9-16 by &% to 3-16 in. .... -+3 40 

5g and 9-16 by Nos. 11 and 12.. 3 45 

44 by % to 3-16 in..............cc000 cso 08 

OT SSE Ee a ee eee 375 
Wagon Box Iron. 

% inch, beveled edge, by Nos. 11 and 12......2 80 

% inch, ” se be 13 and 14. ....3 05 

¥% inch, II and 12...... 3 05 

¥% inch, a. i 3 25 

Sheet Iron, 

No. 

No. 

No. 

No. 2 

No. 2 

No. 

No. 


Iron Boiler Plates. 
Tank, \& inch and heavier 
Cio. f, = 
CHNo.!1 ial = 
CH Flange, “ ~ 
Extra Flange, 
Solid Fire Box, 







TENANT. 1.25 5sixcanbinn (ansnbankevaiuadeesuberiabiainedieciateaiies 

EE 

PROC. co conicsacssase 

Marine Flange.... 

SIN oct 07. vasa dannuhe Wh shaas cas tous taaaahanahane te; 
Above includes plates go inches wide. 

Nd Oe BOR WON vasa ssnics ascpesneuacdssanai Yc Ib extra 

96 to 100 in. wide... c “s 

100 to 104 in. wide.. “is 14c Pe 

SOK Oe ER AME UNE cass annsnacndsisinacnsthscxsavaanas special 


American Cast Tool Steel. 
ROUND, SQUARE AND OCTAGON. cts. Ibs 


50 Oe NG ois casa ca akchadsiicansohnasacenns 09 







g16to¥in “* 09 
7-16 to % and 2% to 3in.. 104 
SNS TES Cae ca ngebanasiadanenaeine II 
% to 11-16 and 4\%.... ee «10% 
A Sy aS ea ee 11% 
¥% to9-32 and 6% to 7 in............0000- ooK2 
Wee ROL cacnsdcakaisehscadonanktae cakaasasonkbsseesssabaseareassbad 14 
Flats. 

cts. Ibs 

2 to 9-16 wide by 2 to % thick.................cceeeeeees ° 








CLEVELAND ROLLING MILL CO., 


MANYFACTUR ERS OF 


BESSEMER STEEL RAILS, 


Blooms and Billets, Steel Angles, Forgings, Bar and Spring Steel, Steel Street Rails, Steel O 
Barrel Hoops, Wire of all Kinds, Iron and Steel Boiler Plates, Galvanized and Black 
Sheet Iron, Corrugated Iron Roofing, Sheet Steel. 





| 
| 
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Bessemer and O. H. Steel. 








ct. Ib 
PMRRREMED oo vo in si piiencessssioncceestoes base price, 02% 
RU aah siaatsnsornevienbewks onsey okansoubebs sie 02% 
ater 4 Raa siv tah ovate eis caukb emis = 03% 
Sleigh Shoe ... # si 02% 
EE Ra vaknssvvaitacsirnskscciteupystaveses bs 03 
Cutter Shoes, tapered and burr. si 03 
English Tool Steel. 
JORBOP’B.. ceccserccccosccecdeccccscccevecee coececceescsccsceesons 16¢ 
Hobson's ‘‘ Best’’.... “oe & 
63 “Choice ”’ 
Burden Boiler Rivets. 
i, %, 11-16and ¥% inches diameter............... 4 00 
Bridge %, %, 11-16 and ¥% inch diam............ 4 00 


SCRAP IRON AND OLD METAL. 


NEt TONS 
















No. 1 R. R. wrought scrap...........ccc.eeceeses $20 50 
No. 1 wrought scrap.......... m 
No. 1 Machine cast scrap 
PRIS UE DCW (CLCHI) ons vce ccwsnnscesiscsen cress 
RE IE onan tiaicaseq ust vasvnentateeetewnsses todse6 24 00 
ME PINES, cocacsenasversasennsetes . 14 50 
Wrought turning (free from cast « 13 00 
Re IO sins chica csntanssseusserene redeess . 9 00 
Uncut wrought iron boilers..................0 12 00 
Steel boiler plates..... 13 00 
MRE TORE aiscaccacccasvcsscys 8 50 
Pipes and flues (Clean 12 75 
pu ea er 12 50 
Hoop and band iron 9 50 
Sheet iron.......:..... 8 00 
Wrought drillings ‘ ae se SE060 
PT SUTIN kiiss a pcivseksvccieaasanastivevachocielesss 9 50 
Gross TONS 
Ne SN Pe Inca es cavancaccanndendecsunascnensuoens 24 00 
Old steel rails.... 18 00 
RR MP EMIOAD . .cccksvewceveviconescanenssepsacessestoaes I7 00 
Old copper............. -BD ro 
No. 1 H. red Brass... II 
Heavy yellow brass 8% 
Light yellow brass. 5 6 
BCPAD Zithe....cccosssace EPR, eee 
Tea Lead..... sawieke 
PT yaks crink census chembentvenesroascrcectes 3% 





DALLIBA, CORRIGAN & CO., 


DEALERS IN 


Iron Ore & Pig Iron. 


Rooms 716. 717, 718, 719 Perry-Payne Bid'g 
CLEVELAND, O. 





TUTTLE, OGLEBAY & C0., 


Commission Dealers in 


irom = Ores. 


FROM MARQUETTE, GOGEBIC AND MENOM- 
INEE DISTRICTS, 


CLEVELAND, OHIO. 





J. H. OUTHWAITE. W. G. POLLOCK. 


J. H. OUTHWAITE & Co., 


Exclusive attention given to 


LAKE SUPERIOR AND MENOMINEE RANGE 


irom Ore. 


Perry-Payne B’ld’g, Cleveland, O. 


CONDIT, FULLER & 60, 


Pig and Bar Iron, 
CLEVELAND, OHIO. 








Pickands, Mather & Co., 


PIG IRON 


Corner Bank and Superior Streets, 
CLEVELAND, O. 





H. P. Hussey. Geo. H. Pomeroy. 


HUSSEY & POMEROY, 
EXCLUSIVELY PIG IRON, 


Strong Foundry and American Scotch 
Trons, Geer Forge and Bessemer 
Irons for steel purposes. 


Room 57, Grand Arcade, Cleveland, O. 





| 
| 
! 
| 





McNEIL’S BALANCED 
Charging Barrow. 


AUTOMATIC DUMP. 





For Blast Furnaces, Gas Works, Ete 


c.C. McNEIL, Akron, O. 


Send for Barrow Circular. 


H. N. HILL & CO. 
Iron and Steel. 


REPRESENTING 


LINDEN STEEL CoO., L’t'd. Steel Plate, 
Cold Condensed Shaftingand Bar Steel of 
all kinds. 

COBB & DREW. Norway Iron Rivets. 

READING BOLT & NUT WORKS. Boiler 
Bridge and Ship Rivets. 

TYLER STEEL TUBE CO. Steel and Iron 
Boiler Tubes. Locomotive Tubes a spe- 
cialty. 


813 PERRY-PAYNE BUILDING, 


CLEVELAND, OHIO. 








E. C. POPE, 


COMMISSION DEALER IN 


lron Ore, Pig Iron 
AND METALS. 


Cleveland, - Ohio. 





PITTSBURGH & WHEELING COAL CO., 


MINERS AND SHIPPERS OF 


Ohio Steam Coal and Coke. 


Mines on the Cleveland, Lorain & Wheeling 
R.R. Capacity, 3,000 tons daily. 
Office, 29 Mercantile Bank Building, 
CLEVELAND, OHIO. 
Lake Shipping Point, Lorain O. 
TAS. PATTERSON, Sales Agent 





E.E,GARVIN & CO, 


yn 
co 
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UNIVERSAL MILLING MACHINE, 
Gear and Rack Cutting, Milling and 
Index Drilling to Order. 


Laight & Canal Sts. NEW YORK. 
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MACHINERY SUPPLY MARKET. Railroads, $106 Btn evegeteveveace’ $12 dis 60 We bste r, Camp & Lane Mv achine Co. 













duiatie ODF Bei rteciipecetveactecsncnnd $13 dis 60 
PIBOTICAT occ ses naincceses os ee pee ee @ Ib 9@10 Pulleys. : MANUFACTURERS OF 
WUCBUAS is, oi ccksicsvectscnt lect diene %p Iho —— nig Walker LiSt......cceceeeeeees dis 45 gre F 
SR ee i M M h 
oes ee po Split Wood Pulleys ining ac 1nery, 
Blacksmiths’ Bullock's. dis softo Rivets. 
| BROAN 553" parasiccstocres ve vor o&10 | Iron, Thousand, list November 17, Improved Band Friction 
k adedidets nuteclik obese aeeeahatig saa — | ee eceecceecoccescccccces seccccsececcecseseccecees 
— Belting. nee Ordinary, Coo Hoisting Machinery, Geared 
| list November 17. or Direct Acting, for round or 
Boston Belting Co's standard..... dis 7O@70O& 5 | Copper.....ccccsscccsscrersessscsscccesceserccees 


flat rope. 







extra........ dis set 3 











ss Wire Rope Haulage 
Hoyt’s Short Lap.....eeseeeeeee PSS: Manilla, % inch and ovef..............00000+ 
Cevainadl Raboer Co. extra rd. Sisal, % inch and OVE .............cccsesseeeees Machinery, 
Shultz Raw Hide Leather Belting, pe gle, m Sand Paper. 
snguike-a beaches beutiaabsnioveehesekakeheoumetiperiarn S$ 35&5 ‘Endless or Tail Ro 
Shuitz Raw Hide Leather Belting, double, yy So ge ga nemnanammieaepeaa 2. ao. Pree 7 
;, sana vight Double... ee cused , dis 358 3585 New Maxtené Fiiat..... dis 40@4o&10 Z Z LLA- . 7 y : 
andar oa ATL MCG... cccccccccccccescesees ’ je - la — F = P ; 
Aiécantlar Brothers’ pure oak tanned. . + $30 re ee ie seassnabcesenhsinsocovuscssmssaninentl is zo CORNISH PLUNGER AND 
| Blowers and Exhausters. Saws. BUCKET LIFT PUMPS. 
B. F. Sturtevant’s.. Disston’ OBE vinecccncisscdncceaicosedscesnaneal dis 45 : 
y if iin toro... Seettieanimrrmmcee sea “dis20| Automatic or Slide Valve Steam Engines, Sheaves. 
Ad | UTE = Se LOS SS rice a ee oe i ‘3 Scroll .. -..Net 
Hack Saw Stubs dis 20 Cages, Buckets, Etc. 
+ ] 
- “ Eureka dis 20 






Saw Swages Disston’s.. 





sioieibeSelield Satacais See cad ® hoK@I0% < Star. dis 20 | marSend for Catalogue D. 134 N. Main St., AKRON, OHIO. 
Sy Chalk. 



















































WTCR oc dee 2  e ® gross 50 Atkins’ SRE CRW 5 cicecntnans cgeuntonsivesse dis 5° 
White Grave gras Gta ale fo | 3: WulyMuusy and Drag Saws-dis qoste “SPECIAL STAMPERS OF SHEET METALS.” 
Blue...nsnsnnnnnnnnnnnnnnnenns neadis | “Silver | Steel" Diamond We do Stamping and Pressing of Sheet Metals for 
y Cross-cut Saws.............. dis 7oc per ft ul Classes of Work. Also Tinning, Galvanizing 
Pater Dexter Cross-cuts............dis soc nd Japanning. Also sole manufacturers of 
Cushman’s 4 Jaw Independent............ soeedis 4 “Diamond “ dis 30c  “ j : 
4J pe 5 da : ‘a 
Combination -ennnneneon vis 40 Tuttle Tooth Cross-cuts.dis a5¢ RRU GAT ED Seamless Steel Buckets. 
es Geared Scro is 30 a me-man Cross-cuts......... ae.gac.. ™ : 
" < jew Brass Workers. ........... as 25 _. ; Handles...........o-seeeeeceeess “2 age per pair ones bert TH EA VE RY STAM P iINGCO. 
*s FEM sissvvorvsieccdevsioubannts coves coven cee dS 85 | NO.6 —  — aasccccscrcecrccesesceneres is 1 : , a 
Wescott’s Scroll Combination. i er Saw TOOIs.........0.0.seeee oreees Successors to The Avery Elevator Bucket Co. 
Independent............. erfection 
= Little Grant Drill... Detroit Saw Works, Circular... i Cleveland, wn» U. S. A. 
Horton’s Universal & Ind........ BANG.....0.5. is CALDWELL PATENT. H. W. Caldwell, 131 W. Washington st., Chicago, 
National Combination Seeacaciaes iy es SS SN ceikne Suey ya suecasie’ s Ill., General Agent. New York Office: 51 Cliff St., Hall & Near, Agts. 
Sweermm  wcevsstvessenie 
Skinner = Screws. 
“ Inde Wood Screws—List Jan 27, 1889. IMPR \ ] ED 
Almond Dril I BI ice soiccccdnsinesscctnniningncomnsts is 
— see Round heed iron.. i 
inner at head brass....... i : ; 
Oo. Cutan smd baaiinete, Semen tend Genin... Unique Automatic 
; CROWN RII ccatvecsitenscvscnjat etovnnceneiees pevtaed dis 10@15 4 
y Pratt & Wiiltney.cs Steam Sight-Feed 
_ andar vee! 
Brown & Sharpe, Milling ‘Cutters... 
% Gear Cutters............ ee | mene nat hand LU BRICA I ORS. 
Crowbars. BrP II oss ck< spesinsscatuiaonsecseatees 
I) REE Se Atal toy ER Ae 8 es Coach, patent gimlet point... Indorsed by Leading Engine Builders. 
STOR, GEOG. DOTA dainictecntiseaeasccisssueate Bb3 iceland Goad 
sheen Manufactured under strong patents, the va- 
Drill and Drill Stocks. Ames’ list November 1, 1885...........0..0eee0e+ di lidity of which is acknowledged. 
TE GR ni scencesninassasnaeaniaansannsee Ais 50810 | Demmis...........ccceeesesneeeeseesseneenee teenseseeees i For Illustrated Pamphlet and Price List fully 
e, — Taper and Straight shank we Hussey & Binns, railroad...............cce00+ © describing above, address 
»f al oxcnauatendsuhatukiedearsauseunacesebaeh es cemenansal dis so&10 Taps. - 
C Morse oa and Streiget shank sdevsi.-200 Card H d a N UN 1QU E LU BRICATOR co., 
than 1%”......... dis 25 ards, and ee ut to ain 
Drill Socket — -S si uae Oy Mansfield, Ohio. Lubricator for Station- 
7 a Pratt & Whitney . “ new list dis 10 segiecs, Saeme ie, | eee Re Sree Epes Sabenemmente ory Ragines. 
on MERITS WOON reins cocsasvsctzesssangenicenes dis 50&25 | Machine Screw Taps dis 55 | Single Connection. offered Dealers and Jobbers. Double Connection. 
Maneer’s 3 Pipe Taps to 2% in 
a RUDE: isocinnsonsanaedcensncnsdteane tenets dis 50&10 alee Bolt Taps Pa saree ee 
Emery. Stove Bolt Taps............ ; eget ‘ ae z 
me No. 4 to No. 54to Flour, C. F. | Pulley Taps............ .......00 ads : 
150. gr. F. FF. Twine. ce: & é é ll aW Wh § 
oe 3_¢ 276C No. 12, Flax Twine, 4 and ¥%D Balls... .21C@29¢ J 
S#c 2%C a 18 and % Sc@28e 
_ she $c a © A ss nd@ « aan MANUFACTURERS OF 
c 5c : 
aris Hemp, Yy& Be th Balls (Spring Twine) 11¥4c 
wee | SEY ah Balle CIRCULAR, GANG, DRAG, MULAY & BAND 





Emery Cloth and Paper. 


Barder, Adamson & Co.. 
EE. Bh. RAFU cececenscccccveccccccsecccen 











Vises. 


SAW SS. 


Moulding and Planer Knives, Emery 
Wheels and General Mill Supplies. 


acne eeeene eeeeeereenseteeseeees 


| EOE dis 55@60 | Barrett’s..... 
i ...dis 60 | Miller’s F 
..dis 60 | Merrill’s... 






Sterlin It will pay you to get our prices and guarantee. 






















































ne Celluloid...cceccoseseoee sale dis 25 | Mancer’s machimist....scese-vsversnr . ny 66, 68, 70 and 72 Fort St., East, 
Northam ptoni.....coccorccccccracccccccsscvesccecosccsces is 55 j ‘ 
) Crystall........cccscsocsssrrocesesccesesseeencesorerees dis ser Mention this paper. DETRO 7. NM ic w . 
7 RENIN co cscccatscsacee cassoceisveancasskeinsanns aaraeael 8 60 New List, Jan. 18, 1884 
Files Broce and con pper oe Pe = we 
e ri and annealed, Nos. 0@18...dis 7o&10@75 y 
B. Nicholson... gas pacascssesshaaieell GhnOteRwhr € pe won. ae _ 7387 om 5 THis SPACE IS TAKEN B 
x. 7: ws ocsovosencoocunssenabosesnonsnyeensit is 2 OS. 27@36..d18 75&1 5 
ng Kearney & Foot.. dis So&1o@bok1o&Ie | C seid Nos. o to 18, market list. dis 7O@70& 5 -— 3's @ GS = 6 Po Si 1 .Es.. 
Black Diamond................. dis 60& 10@60& 10& 10 alvanized Nos.oto18 “ “us dis 6585 MANUFACTURERS OF 
PTCUIAE: <5: sscascnsacsaacseaonnsnssnssuecsanast sateen dis 65@70 Tinned market Nos. o to 18 dis 673 
DiSstOn’S.....0-ccccess- piskoues ale is 65@70 Cast steel............. eeeeseeesesensssessccsecsssseeseseees dis 5° 
Oo TR NITON...n.. wensannessenbacneahensacde woncnces ..dis 70 | Tinned Broom Wire................ dis 70&5@70&10 
SPURNED 525s scands'nvonsaachondaneezanas ..dis 25 | Annealed Fence, Nos. 8 and 9.......... cesses dis 75 
nt Grobet’s. ~ RES Annealed Grape, NOS. 10 tO 14...........-ss000s- dis 75 
Reynolds Bros.’ Hand Cut.....cercsseoececeeee dis 50 | Stub’s Steel Wire regular............ $6.00@D dis 30 we 
SnNe. derayrssoes ith bed from 6 to 14 ft. 1 Address all spond 
P.S. W.. Bee, bd dis 40 Coe's genuine, cash in ten dayS...............dis 50 26x26 and 28x28, 30x30, wit rom 6 to 14 ft. long. ress all correspondence to 
Atha new list, ‘Jan. ts, 1887. WEES peli. dis 50 | Girard Standard Ez 7 J 
Heavy hammers and aekuse under 5 bs. tee Agricultural............ oa . SMIT & si ’ ; 
1 over 5 ds 14¢, new list. mee ap tise tate gassoieccareannernte re N. E. Cor. 8th and Lock, CINCINNATI, O. 
Jack Screws Bemis all’s Combination ................... is 35 
P Donohue’s Engineers..............cccceceeees dis 20&10 
m Illinois Bolt Co. list........sccessseeseeereeeeeGiS 70 | Lamson & joo Engineers............0.++ dis 60 FROM 1-4 TO 15,000 LBS. WEICHT. 
= Nuts and Washers. a = Spencer’s Drop Forged.......... oH . 7 ee — free from blow-holes and 
= 4 Size of bolt inches ZB 5-16 % % & %K% 1 Alligator TE OS ceaghal dis 40 Stronger and more durable than iron forgings in any 
5 SQUATE...-reereerererenee 7 $f 4% 4 3% 3% eee position, or for any service whatever. 
S EGOS cenernn one 15% us ® Ya 7 5% si s mac ananmaninata scenes 60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of 
a PRET S  orocreeaver secs 9 this steel now running prove this. 
* In lots less than 100 Ibs, ¥ ‘y add }c.,1 TROWBRIDGE Crossheads, Rockers, Piston-Heads, etc., for Locomo- 
. boxes add Ic to list. tives. STEEL CASTINGS of every description. 
3 Nails (wire.) BOILER Send for cirulars and prices to 
FS Riot Tite a TORR icc vccatscorasthecasasicaeneed dis 70 &10 Chester Steel Castings Co., 
= Standard Penny Nails, #® R&eg card rate C [ FAN f R WORKS: } OFFICE: 
5 OLS... seeserereeee $2.30 ) CHESTER, PA. {407 LIBRARY ST., PHILADELPHIA, PA. 
- 4 ai Less than car lots$2.40 Using no Chemic- 
. rs. als—nothing but 
a Bhat eld OG vis visisiassiactenaaindasissantiasest amano dis 60 Potatoes. CLEV ELAND FOUNDRY. 
Foe Brass aud Copper..... , sdakhianaae ; sasastnasosncind = 50 Itis no experi- 
25 Malleable (Hammer’s), No. 1, $3. ©. 2, $4.00; ment. It will cy t il 
w = Ps AAO Oe Mie sccncndanccscsnneness di is 10o@10&10 keep your boiler Aas nm Ss 
5 ‘ : aa. 
a§ Packing, Steam. ee ee For Machinery and Rolling Mills. 
a8 f are 
ae Boston Balti CO cesciccancsnsesccescensovenscsnsesns dis 60 tract given with WZ 
=s American Packing HEMP....--seeeeeereees 8 i0@11 each sale. Were CAR HEELS ‘ 
= Russia packing | tetteteeeeeennnees ene 14 fer you by per- | All sizes and kinds, with and without Axles. 
talian Packing : . 13@14 mission to the 
nd Plumbago Piston... “i Bo Fond du Lac and Chilled Faced R. R. Frogs 
Morrison's ‘ “ae ° 50 First National es 
£ seers, he St secorecncessece ene Ib70 Banks of our city. be, & 28 bes eget TURNOUT. 
; , Sheet RuDDeT..........cccccoccccccccscescserccccce 12 . -9 
K. es Rxcelsior Rubber... cccssesssssssesseess @ fed | H. T. Sackett & Co., Fond du Lac, Wis. Winter Street. | BOWLER & CO. 
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’Tuxm IRON “TRADE ReEvIiEew. 

















W.S. COLLINS, 





171 BROADWAY (Suite 24), NEW YORK. 
ALDEN SPEARE’ S SON & CO., 3 CentRAL WHARF, BOSTON, MASS. 
WwM. PICKETT, SON & CO., 170 Lake &r., CHICAGO, ILL. 





OIL ALWAYS BELOW BURNERS---BY USING OUR SYSTEM. 
OUR SYSTEM IS INSURABLE IN ALL INSURANCE COMPANIES. 
WE GUARANTEE INSURANCE WHEN PLANT IS INSTALLED ACCORDING TO OUR SPECIFICATIONS. 


TME AERATED FUEL CO. 


5 MAIN STREET, SPRINCFIELD, MA 


FORGING, WELDING, BRAZING, MELTING, ANNEALING, HARDENING, TEMPERING, STEAMING. 


REPRESENTED BY 
CHILION JONES, Gananoque, Ontario. 





















G. M. SMITH, Los Ancetes, Cat. 
KALAMAZOO SPRING AND AXLE COMPANY, Kacamazoo, Micuican. 
82” SEND FOR CATALOCUES. 










HARDWARE MARKET. 


Augers sand Bits. 


ommon augers ana oits. 
SEE Uiccnnckcnnpeccnanrdeccsutbeds 





Cook's Douglass Mfg. Co................ --+. Gis 55 
Russell Jennings’ augers and bits............ dis 25 
Expansive Bits, Clark's small, $18; 

BSI, DOG ikcndetnssvuxayecesjueasthoterderoncs dis 35@35&5 
Hollow Augers, Ives’...,......cccsscerssceseees Gis 25&10 
Hollow, Augers, Bonney’s eee ca 

doz., $48... bakes .dis 40&10 
Hollow Augers, ‘Stearns’ Adjust. =") 

doz., $48... ~ ..dis 20&10 
Gimlet bits, common. per gross ‘$2 75@3 25 
Standard Bit Stock Drills..........+... dis 50& 10&5 
EES DUMB. occieccvicsicesonescossd dis 15&10@15& 10&5 


Axes. 


Makers’ and Special Brands— 

RPE VE: Pdox. $6 25@6 75 
RP MIORE vacnsnxancednessevesuanotieppios eievee oe #5 75@6 00 
Full polished... covves cece ae --$8 25 


“Bolts. 










See Seiel, TINE BODEON..;.....;..0:cccrccrsanmncienll dis 70 
Cast iron shutter bolts, etc. dis 70 
Cast iron chain bolts.. ‘ dis 65&10 
Ives’ patent door RAE siecsis winch acne dis 60 
Wrought iron barrel bolts.......................dis 70 
Wrought iron square bolts....................++ dis 70 
Wrought shutter bolts......... .........00+ dis 60&10 
Sargent’s list 
Carriage, common, new list .......... dis 7o&10&10 
TITS: COMMOR, DEW USL... ccseccdesovsscessercssed dis 70 
Carriage and tire, Philadelphia pat-_ 

NL sa ctanacnacesonbixsesie~ ssnconennsebopatiion’s dis 75&10 
Stove bolts. dis 62% 
Plow bolts.. —_ 60&5 
PIR EINER Ss c0y ccaessersennesiic ae _e 
Rian cs serccubecrictices xurstonskesnevetasaand dis ao 

Buckets, Elevator. 
si vaccndewuainddeatenmnaset cil eadsmnkiseasainciesesssareten dis 50&10 
Butts. 

INE TRI. o ccisdesccicsescnessnssnnccensveaneneny dis 80 
Cast brass, loose joint............ .cecceeee dis 33%&10 
Cast Iron— 

Fast joint, narrow...........00-: dis 50& 10&5@60&5 
Fast joint, broad...........s000 dis humane oo 
LOOSE jOint...........cesreeeeee dis 70&10 
Loose joint, ap :  Saneugenbaninus teasbhaemasoninan dis 7o&10 
Loose joint, jap. with acorns.. ...dis 70&10 
LOOSE pit, ACOTNS........2..000008 ..dis 70&10 
Loose pin, japanned acorns..... ...dis 70&10 


Loose pin, acorns, jap. plated tips........dis 708&10 
Wrought steel— 








Wrought, fast joint, narrow......... ..dis 7o&10 
Wrought, fast joint, broad.. seeeeee Gis 70810 
Wrought, loose joint, broad............-. dis 70&10 
Table Butts, back flaps, etc.. ...dis 70&10 
Regular inside blind .. dis 70&10 
EPePUe PHBE TASIG... ..0ocsccccctavcsecesseesess dis 7o&10 
DM MUNIN. ca. 7s daeaipaieesss aeketbenaessna’ ..dis 7o&10 
Estat LOGUE WIG «2c: .cccvcccseosevscesescecn>sos-ssa PORE 
Chains. 

Trace, 6%-10-2........ ® pair ee 

Trace, 64%-10-3........ ® pair s0&10@50&10&5 
TYACE, 7-10-2.....00000- ® pair tr. ¢ 


German Halter Chain, list June, 1887...dis 50&10 
German Coil, list of June, 1887..dis a 


Galvanized Pump Chain......... ....sseseeee Ibs 7 

TR MER, TO sieves sncdosccscendescssess .dis 75@75 

PRE COMMIGRR. TRUINIIN. oo)  ccccegusncaneassed dis Lea thew 
Chisels. 


Socket Framing and Firmer.....dis 75&5@75&10 
Socket Framing and Firmer, Buck Bros..dis 30 
Socket Firmer and Framing, L. & 

T. J. WHitC....cecccceeeessceseeseee snnenenes dis  HOGs0&s 
dis 40&10 








MAD GUAM (MEIER. J <cocrantunesse apincspisene dis 50&10&5 
Double ee Cer SUOE 5.) ccusasseisesvanaaeesasaael dis 25 

SPM sxicee une onasenensniohens ® gross $12, dis 25@25&5 

Gangers. 

Barn door, old patterns...........dis 10&10@70 
Sika, (ARE TACGIOI) sicccsccsces cones sacncas lis 70 
NONE ci ccicancuehunddbeausmernnatsasviaas dis coikscdnantrnates 
OPTED. ov iccciscn scocsdesedss dengnnsssaceastensoneneint’ dis 40 
Kidder’s dis 50& 10@60 


Terry’s Patent 

Paragon......... 

IEE Ph sisaessnnsicksuacsanaenannce aid 
Horse Nails. 






No. 10 9 8 7 6 
Ausable, #Ib..23 24 25 26 28.dis 25&10@25&10&10 


Putwmem, BP..16 16 BO BU BBscccccscacaserscsnenesl dis 15 
IIE coicsedalcanecteed Saciunsdunaanel dis 25&10@25&10&10 
Horse Shoes, 

Meares, BE TACCOLG. os ccensescscacecsves nsceas # keg $4 00 

R. I. Horshoe Co., Perkins’ Imp. at 

PEAT, (2,555, ccnscasesnaacioterbassbeesani packed #® keg $4 00 
Mule Shoes, at factory...........ecsseres # keg $5 00 

Knobs. 

Carriage, japanned........... % gross 80c dis 60&10 
DRG FRO IO von senctsnxscacictsonconnie dis 70&10&5 
Hemacite door knobs, new list.....dis 40&10@50 
POE MEO vncsccancnae avnssercascanceecacsad dis 65c@68c 





Door Por. japanned dis 75c@78c 

BGT FE, RUM ais onnacsinceassressccac stsacdans $2 00@2 25 

BOO Fs PGB cnien sccostnadcccsanirsccaccecel $2 00@2 25 
Locks, Bolts, Etc. 


P. & F. Corbear, Locks and Bronze Goods. 
Door locks, knobs and latches................. dis 60 
BOCULCHEONS ANG ROVB...0.sccscscccccvcccccsescees dis 60 


| Finishing GAt1S......0csecccerssessssoesncees d 






Padlocks and padlock keys................... dis 66% 
Bell pulls, mineral, porcelain and jet.......dis 60 
Bell pulls, genuine bronze.................. dis 60&10 
Lever bell pulls, genuine bronze........ dis 60&10 
Butta’, SENUINE DOMsP.....cccerccocssecesoses dis 60&10 
ct dee | et dis 60&10 
Store door locks and latches............... dis 60&10 
oh a ae dis 60&10 
Shutter hinges&flaps,genuine bronze.dis 60&10 
Shutter hinges, bronze plated.......... --dis 70 
Flush bolts, genuine bronze.. dis 70 
Shutter knobs. genuine bron dis 
Shutter bars, genuine bronze... ..dis 
Sash lifts, genuine og dis 60 
Sash pulls and plates, genuine bronze.....dis 60 
Push plates, genuine bronze.................... dis 60 
Drawer pull, genuine bronze................ dis 66% 
Letter box plates, genuine bronze... .dis 60&10 
oy | a ey dis 33% 
Piambs and Levels. 
BtamGard WAL... soccccccecscesat dis 7o&10@70&10&10 | 
ee ek dis 70&10@70& 10& 10 
DRwis’ IMCTIBOMIBTETE...... .ncccece scrccssceresi dis 10&10 
Pumps. 

Cistern, best makers..................... dis 50&10@oo 
Pitcher spout,best makers dis 60& 10@60& 10& 10 


Pitcher spout,cheaper goods dis 70&5@70&10&5 
Pokes, Animal. 








Se NASR SEER CSP ES. «& Tatart. 


QUICK RETURN 
Drill Presses, 


SPEED LATHES AND 
CRAB WINCHES. 





Send for Circular and Price 
List. 


13 Champlain Street, 


CLEVELAND, OHIO. 
B. BARRETT’S SONS & CO., 


MANUFACTURERS OF THE 








Barrett-Laughlin Car Box Steel Axles and Chilled Wheels 


PII Ba Bia Rikeseeres cocnsecteveuiseusexsices 

Bishop’s O K.............s000 

Bishop’s Pioneer $B doz $3 75 

Bishop’s American. ...........0..000cecceeee B doz $3 00 | 
Rakes. 

Ie Fi ir vison ecnevicetocaroea nuscoensscnenccecenemmnal dis 65 

I Rictns vennceosvccustvectonctiaheves \enite dis 70@70&5 
Razors. 

Bc I IIE WOO consi cmsceninnccckcccscacceseets dis 20 

Wostenholme & Butcher............. $10@£.. .dis 10 

PI PI aicscecccoccnchsnecectsssce ess cceaesead dis $9 50 net 
Scales. 

Hatch, Counter, No. 171..............00+ 8 doz $21 00 

Hatch, Tea, No. 161 8 dox $6 75@7 

REITER O ROOD oc skcsndcccncoscen nccstssscnseed is 50 

pg Oe go | ee dis 30@30&10 

Scale Beams, List of January 

Ue, Seahddistecestnursescnaxnsatsad dis so& 1o@s0&10&4 | 


Screw Drivers. 


Stanley R. & L. Co.’s Varnished 
EN NE Es, ae dis 65&10 


Stanley R. & L. Co.’s Black Handles..dis 60&10 | 


Sets interchangeables............... . 
Squares. 


RE BO TIO oven vnccacckatenctnevenise 
Nickel plated ieakae siaceessesehteueatens dis 75&10@80 


Disston’s try square and T bevels......dis 45&10 
Winterbottom’s try and miter........... is 30&10 


Tacks, Brads, Etc. 


doz $18 dis 25 


New List, January 2, 1888. | 


American iron carpet tacks all kinds 

dis 7244&10 
Steel carpet tacks all kinds.............dis 72'4&10 
Swedes iron carpet tacks, all kinds...dis 75&10 






ed Te dis 724%4&10 
Swedes iron Upholsterers’ tacks.....dis 72'4&10 | 
Tinned Swedes iron tacks.................. dis 75&10 | 
Tinned Swedes iron Upholsterers’ 

OR a Seat 8 75&I10 
American iron cut tac dis 75&10 
ME SOI occ sn scacoccoteissiecusseraces dis 50&10 
Copper finishing and trunk nail dis 50&10 
EE EO. RS: dis so&10 | 


Hungarian nails and miners’ tacks. dis 70&10 | 


Gimp, and lace tacks. 


..dis 67%&10 | 


- peed... javenses dis 7714&10 | 





Basket nails . ; ARS «dis 70&10 
BREE MEE Minsoscnsen saicadhsccagannccesscesonsosaces dis 7o&10 
Common and patent brads.................. dis 70&10 
Tinned capped trunk nails....................08 dis €0 








J. M. ALLEN, President. 
WM. B. FRANKLIN, Vice-President. 
F. B. ALLEN, Second Vice-President. 
J. B. PIERCE, Secretary and Treasurer. 





GEO. P. BURWELL, Gen’! Agt., 208 Superior 
St., Cleveland, O. 


Cc. A. BURWELL, Chief Inapector, 208 Superior 
St., Cleveland, O 


A. D. BAITH, §S ial Agt., 
Cleveland, Oo. pec . 


R. D. BRIGGS, Special Agt., 208 Superior St., 
Cleveland, O. ae sd ” 


| J. E. WOLCOTT, Special Agt., Akron, O. 


208 Superior st., | 


dis 70&10 | 
dis 70&10 | 


| 





FOR 
Coal, Mining and Quarry 

CARS. ) 
THE BARRETT-LAUGHLIN 


CAR BOX 
Patented Dec. 6, 1887. 









&@-Send for Descriptive Circular and Price List. WOOSTER, OHIO. 





THE W. BINGHAM HARDWARE (O., 


146, 148 AND 150 WATER STREET, 


CLEVELAND, OHIO. 


HARDWARE, IRON, NAILS AND METALS 


OF EVERY DESCRIPTION. 
Railway, Machinists’ and Miners’. Supplies. 


WILLIAM JESSOP & SONS AND PETER STUBS’ CELEBRATED CAST STEEL. 
MALLEABLE AND CAST GAS AND WATER FITTINGS. 


Nathan & Dreyfus’ Self-Acting Oilers and Lubricators, Injectors and Ejectors; Pennsylvania 
Tube Works Pipe and Boiler Flues; Peet’s Open Way Valves ; Boston Belting Co.’s 
Rubber Belting, Packing and Hose; Alexander Bros.’s Leather Belts. 


STUBS. GROBET & ROTHERY FILES. ETC., ETC 


Hulet, Holmes & Co. 


MANUFACTURERS OF THE 
CELEBRATED 


Eclipse Folding Clothes Bars, 


The latest and best Clothes Bars on the market. Also manufacturers of 
Pick Handles from Second Growth Hickory. These Pick Handles are 
made all sizes, and for beauty of finish cannot be excelled. Write for circu- 
lar and price list. HULET, HOLMES & CO., 
REREA ORTO 


DROP MAMMER WORK, 


Punching and Press Work, 
Light Hammer Work, Forging of All Descriptions. 


Our factory is fully equipped with the latest and most aeros ed machinery 
| for doing special work of all kinds, and we shall be glad to furnish esti- 
| mates at all times. 


Cleveland Hardware Company, 


CLEVELAND, OHIO. 















































Term IRON “TRADE REvIEw. 


THE MEYER’S ORIGINAL McClure & Sehuler, 
Live Steam Feed Water Heater, |  XsiBeRS & conrnactors. 


Bissell Block, 
LIME EXTRACTER AND PURIFIER. 


Does away with boiler repairs. Keeps boilers frre PITTSBURGH, PA. 
from scale. All steam users need them. a 
For information apply to 


COX & MORRISON, 


W heeling Boiler Works, 
Wheeling, W. Va. 











= 
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i 
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PY 
i 
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= or 


Steam ‘Launches 


STEAM YACHTS, 
TUG BOATS, 


Marine Engines and Boilers, Pro- 
peller Wheels and Boat 
Machinery. 


Blast Furnace 
CONSTRUCTION 


A SPECIALTY 





Send for free Illustrated Catalogue. Se ee 
) CHAS. P. WILLARD & CO., G. W. STOCKLY, President. J. J. TRACY, Vice-President. W. F. SWIFT, Secretary. 


i ; . POTTER, Treasurer. N.S. POSSONS, Supt. W. J. POSSONS, Asst. Supt. 
on CRED in Sees 2 ‘ S. M. HAMILL, JRr., Assistant Secretary. 


THE BRUSH ELECTRIC 00., 


Sole Manufacturers under all the 





Sole agents for 


Massick’s & 


Crooke’s 


PATENT 











Fire Brick 
ANIMAL POKE g | PATENTs OF CHARLES F. BRUSH, FOR ELECTRIC LIGHTING, STORAGE BATTERIES, Stoves. 
: CARBONS, ELECTRO-PLATING MACHINES, ELECTRO Morors, ETc. 

They prevent animals from 
breaching or being injured “ e . 
by barbed wire. Best in the ld 
marta Kees | The Brush Light Still Leads the Field. 
improvements. Prices low. 
Factory extensive and relia- 
ble. Send for catalogue and 
price list. 
A. W. BISHOP, Berea, O. 


Designs and Ksti- 
mates for the con 
struction of Blast 
Furnace Work, and 
for all kinds of Hot 
Blast Fire Brick or 
Pipe Stoves; and all 
other kinds of Brick 
Work pertaining to 
Steel Plants, Iron 
Brick or Wooden 
Buildings, all kinds 





No other System in the World equals ours in Simplicity, Durability, Earn- 
ing Capacity, Reliability. The Best is always the Cheapest. 
45,000 Brush Are Lamps now in use. Self- 

Regulating Incandescent Apparatus. 
of Iron Construction 


GET OUR AGENT TO MAKE PLANS FOR YOU BEFORE BUYING ELSEWHERE, in general. 


arw: i 
THE BRUSH ELECTRIC CO., successful operation ail the plants ‘we design 


and contract for. 
CLEVELAND, OHIO, U. S. A. 





The Goodrich Folding Bath Tub. 


Greatest Invention of the Age ,_ 
















Comp'ete in all requirements, is "@ 
a delt-Heatung and Foid ing. i 
When not im use occupies iF 

space on floor less than two 
) feet square. Can be used jj 
min any ordinary bed-room. 
& For tull descriptive circulars 





@@ Agencies Evervwhere. 









VICTOR COLLIAU, 










ORDER DIRECT FROM THE 
i IRON CLAD PAINT CO : yptooees 
‘Mich. Bath Tub Co., 2 Iron Clad Paint Co. 3 OF THE 
Homer, Mich. Factory, 76 & 77 Central Way. Sec. & Treas., No. 3 Case Build’g, And eet the renuine attic oo 
CLEVELAND, OHIO. and ph liability of suit for f Sere In roved Pat t 
using an article made in viola- D él 
tion vr! the poor ges issued be [ 
Wm. Green, and now own 
by this Company. os [ HOT BLAST 
IRON CLAD PAINT is the  §6Colliau Cupola 
most durable, most [ 
fire-proof and cheap- z - ADDRESS : 
est Paint made. z = 287 Jefferson Ave. 
atten ella a FURNISHED both Dry and = = S 
—_ ‘ ; “@e° «Ground in Oil. w ) 







DETROIT, MICH, 


McMyler Manufacturing Co., 
—_ — 180 COLUMBUS STREET, CLEVELAND, O., 
' J oO H N A DT & SO N & NEMGONN, -_ Sole Manufacturers of the 








= : USED BY NEARLY ALL 
Trade Mark Patante* THE RAILROANS 








ql — Riveting Machines, Butt and Hinge Pin Ma- 
mea nae ae chinery, Drilling and Countersinking 
Machines, Foot Presses, Etc. 


4 A section of our new Steam Pipe Casing complete. E Builders of Machinery for Hardware Manufacture. M ceMyler PP atent 
A. WYCKOFF & SON, | 2 Automatic Wire Straightening and Cutting Machines, | | REVOLVING 
Elmira, N. Y. 2 Butt Milling Machinery, Butt Drilling Machinery, STEAM 
5 


Patent Steam Pipe Casing Derrick 
For Underground Steam Pipes. = roteee 
Send for Circular and Prices. T H b = A R Ni ST RO N G ad Pp U R i Fi E R, oh A Z ee aa tl pe Convey- 


80 COLUMBUS. § ing Machinery, 
a . = Ore & Coal Buck. 
ets & Dump Cars. 


io = ga EXHAUST HEATER COMBINED. | irpustay Fite WoRKs 


. Purifies the feed water by means A. & H. Gough, Props. 
~ of the live steam, and heats the water , P 
F up to the boiling point by means of Manufacturers of 

exhaust steam. 


e el R 
A full description of this heater, together Files Fe asps, 


with a valuable treatise on steam boilers, 





—wITH— 



































Two staves removed to show the lining between sent to any address free of charge. Address, ques te ie Bost Mugtieh 
the inside and outside staves. Se 
| . : Son : Armstrong Bros., OLD FILES RE-CUT. 
~ SO — SPRINGFIELD. OHIO All Kinds of Job Grinding. 
Te OFFICE & WORKS, 
| = =- THREE DESIGNS. SIX SIZES © Wiveavs ST. 
.|_, EMBODY ALL DESIRABLE FEATURES p| CLEVELAND, O. 
y sam PRICES$450 °& UPWARD Asbesto Cem t C. GOUGH Manager. 
wat éSUNIVERSAL RADIAL DRILL CO Se : : S Vements, 
at CINCINNATI. O.U.S.A. SHEPARD’S NEW $60 
| MINERAL WOOL NEw 36 
Steam Jet Pumps, - From $4.00 up. HAIR FELT, | * Foot Lathe 
Automatic Injectors, - ‘ $5.00 up. . } P Foot & Power Lathes, 
High Lifting Injectors, ‘$6.00 up. Covertugn ane Atter 1a Saw Attachm'ts, Man- 
Shafting, Hangers, - - $1.00 up. tos Goods of all a drels, Chucks, rwist 
COUPLINGS, BOXES, COLLARS, ETC kinds. 5 - etc. “Lathes ‘on ial 
The above c sents Reed’s Cele- —— L, S : 
4 —_ mR CO. CLE 0 - pitch die ste y ode aly oie J 0 H N A. M cC 0 N N E LL & C 0 . Gon tor amare of Outhits for “Amateurs oF 
VEI AND t oS ’ ” 
a COLUMBIA INJECTO ” ° Mention this paper. 69 Water Street, PITTSBURGH, Pa. maces 124 Rast Be ovd 6i.,Cincinuati ?. 
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‘Tue IRON ‘TrRape Review. 








Classified List of Advertisers, 


The star (*) indicates that the adv. appears 
alternate weeks ; the dagger (+t) once a month; 
the double dagger (]) irregularly. 





Animal Pokes— 

A. W. Bishop, Berea, O......cccccrcsscocrsccccccesd 15 
Bath Tubs — 

*Michigan Bath Tub Co.. Homer, Mich.... 
Blowers— 

Buffalo Forge Co., Buffalo, N. Y...........:... 19 
Boring Machines— 

*J. H. Osborne & Co., Union City, Ind..... — 


Bolts and Bolt Machinery— 


Hotchkiss & Upson Co., Cleveland ............ 16 
Colwell & Collins, Norway Bolt Co., Cleve- 
IEEE snccceccaiasapsoncegionscaliadtade iwensacdeqeoberabtors 16 

*Seaton Mfg. Co., Cleveland................ssesee -- 
Brick and Tile Machines— 

D. J. C. Arnold, New London, O............. ee 
Beltings— 

Parkin & Bosworth, Cleveland.................. 20 
Belt Holders— 

*w. R. Santlev & Co., Wellington, O........ 1" 
Boilers and Boiler Attachments— 

J. C. McNeil & Co., Akron, O..........ccc0.s-0+ 16 

Enterprise Boiler Co., Youngstown, O...... 16 

Unique Lubricator Co., Mansfield, O........ 13 

Columbia Injector Co., Cleveland............... 15 

Penberthy Injector Co., Detroit, Mich...... 20 

Detroit Lubricator Co., Detroit. Mich...... TI 


Wm. B. Pollock & Co., Youngstown, O..... 18 

Alliance Steam Boiler Works, Alliance, O 16 

H. T. Sackett & Co., Fond du Lac, Wis..... 13 
Bolt Cutters— 

H. B. Brown & Co., East Hampton, Ct...... 17 
Burglar Alarms— 

Cuyahoga Manufacturing Co., Cleveland... 11 
Car Axles— 

B. Barrett’s Sons & Co., Wooster, O.......... 14 
Chaplets— 

Forest City Machine Works, Cleveland... 16 
Charging Barrows— 

ee I SCOR CD, waccubscdap sdunnncevedvannt 12 
Coal and Coke— 


Pittsburgh & Wheeling Coal Co., Cleve- 
PI ccs cas eh acannve tintesensonadpeansdiddioncincetouseenses 12 


Cranes and Derricks— 
McMyler Manufacturing Co., Cleveland..... 15 


Wm. Tod & Co., Youngstown, O................. 18 
Harmar Foundry & Machine Co.,?Har- _ 
MART, O......ccccdecercsccscsccsseovecsecspesecccccescesscoess 1S 

Car Wheels— 

Bowler & Co., Cleveland.........< iccccccss sseccveve 13 
Chemical Laboratory— 

J. F. Elsom, New Albany, i iktuvcinoniitcnpenits 17 
Clothes Bars— 

Hulet, Holmes & Co., Berea, O.......c...see0000 14 


Damper Kegulators-— 

*Curtis Regulator Co., Boston, Mass....... — 
Die Makers. 

Avery Stamping Co., Cleveland................ crs 
Door Hangers— 

Taylor and Boggis Fdy. Co., Cleveland..... 20 
Drilling Machines— 


Universal Radial Drill Co., Cincinnati, O.. 15 
*B. A. Schumacher, Cincinnati, O............. — 
Huntington & Lunt, Cleveland.......... 
*Lodge, Davis & Co., Cincinnati, O........... 2 
W. F. & John Barnes’ Co., Rockford, Ills.. 18 


Drop Presses— 





Williams, White & Co., Moline, Ill............ II 
Engineers and Contractors— 

E. H. Jones & Co., Cleveland...............seeeees 18 

Jas. P. Witherow, Pittsburgh, Pa............... II 

McClure & Schuler, Pittsburgh, Pa............ I5 
Elevators— 

L. S. Graves & Co., Rochester, N. Y.......... 11 
Explosives— 

Hercules Powder Co., Cleveland................. 19 


Electrical Manufactures — 
tCleveland Electrical Mfg. Co, Clevela d — 


Brush Hlectric Co., Cleveland........... 14 
Elevator Buckets. 

Avery Stamping Co., Cleveland................ 13 
Emery Wheel Dressers— 

W. W. Brisben, Cleveland.................csscesees 18 


Emery Wheel Machinery— 
J. Wendell Cole, M. E., Columbus, O., or 


EEE TEIL cs cunxte nahin cctgnatatanghetnionka ehaolaiex 20 
W. F. & John Barnes’ Co., Rockford, Ill... 18 


Engravers and Electrotypers— 


Eclipse Electrotype & Engraving Co., 

eR IIINGS .  acosicazdacesencenvanscessbarve 10 
Murray & Heiss, Cleveland 
Union Electrotype Foundry, Cleveland.... 16 





Engines (Steam) 





Kilby Manufacturing Co., Cleveland.......... 20 
Novelty Iron Works, Canton, O.......... anne 
Aetna Machine Co., Warren, O...... 18 
Wm. Tod & Co., Youngstown, O.... 18 


E. H. Jones & Co., Cleveland............ccc008 18 
*Columbus Machine Co., Columbus, O...... 19 
*Chandler & Taylor Co., Indianapolis, Ind. — 





Buckeye Engine Co., Salem, O......... .....000 18 
The Westinghouse Machine Co., Pitts- 
DOMME, OU csc cchcha cenasnnuadensbacoiastadésaasavenacezess 18 
Geo. Worthington Co., Cleveland.............. 18 
Cleveland & Hardwick,Erie, Pa................ 18 
Jas. Leffel & Co., Springfield, O................. 19 
Engines (Gas)— 
Schleicher, Schumm & Co., Philadelphia, 
Re Ee NG ae ae 18 
Van Duzen Gas Engine Co., Cincinnati, 
OD. sc akdedahnaseddicarksh skh addenbnananenddd easankAnbaeadas 18 


Engines (Hoisting) 

John F. Byers, Ravenna, O P cae 
Engineers’ Specialties— 

Crescent Manufacturing Co., Cleveland... 16 

*Curtis Regulator Co., Boston, Mass, — 
EKjectors— 

James Jenks, Detroit, Mich.............ccsseeees 16 





F ‘ue Cleaners— 
Creacent Manufacturing Co., Cleveland..... 16 
Viles, Makers of— 


Reynolds Bros., Columbus, O............ ...... 20 
A. & H. Gough, Cleveland................cc0sseees 15 
F orges— 


Bu ffalo Forge Co., Buffalo, N. Y 19 
Cleveland City Forge & Iron Co., Cleveland 19 
Foundries— 


Bowler & Co., Cleveland............sescsesees 13 & 16 
Taylor & Boggis Foundry Co., Cleveland.. 16 
ey fee i ee eae 16 


Feed Water Heaters— 


Stilwell & Bierce Manufacturing Co., 
Ps Mi cavensiecusanttainavasabeseesstebiamnen ++ 20 







Laidlaw & Dunn Co., Cincinnati, O.. 19 

Armstrong Bros., Springfield, O...... 15 

FE. H. Jones & Co.. Cleveland.......... oe 18 

Cox & Morrison, Wheeling, W. Va ........... 15 
For Sale— 

Foundries, Furnaces, Machinery, etc........ 16 
Foundry Cupolas— 

Victor Colliau, Detroit, Mich................ ones 25 
Frost Proof Steam Traps— 

*Curtis Regulator Co., Boston, Mass......... _ 
Feed Grinders— 

*Enterprise Mfg. Co., Columbiana, O........ — 
Galvanizers. 

Avery Stamping Co., Cleveland......... Whouwass 13 


Hard ware— 


W. Bingham Hardware Co., Cleveland..16 & 14 
Eberhard Manufacturing Co., Cleveland... 16 


Geo. Worthington Co., Cleveland.............. 18 

Bronson Supply Co., Cleveland................. 11 
Heating Furnaces— 

Beecher Furnace Co., Cleveland...............+. II 


Hydraulic Jacks— 
Philip S. Justice & Co., Philadelphia, Pa.. 11 
[ron and Steel Rooting— 





Sykes Iron Roofing Co., Niles, O............... 19 
Cambridge Iron Roofing Co., Cambridge, 
MUPSEEAD Ac «<susnissnnsduchgsishasneusesaus eaneibtiscectescieves 19 
Garry Iron Roofing Co., Cleveland ............ 19 
Standard Iron Co., Bridgeport, O............... 19 
Thompson Manufacturing Co.,Cleveland, 19 
W. G. Hyndman & Co., Cincinnati, O........ 19 
Iron (Malleable)— 
Sweet & Clark Co., Marion, Ind................. 12 


Iron Ore, Bar and Pig Iron— 








Dalliba, Corrigan & Co., Cleveland... 12 
Tuttle, Oglebay & Co., Cleveland...... 12 
J. H. Outhwaite & Co., Cleveland....... —— 
Condit, Fuller & Co., Cleveland, O....... tose 10 
Pickands, Mather & Co., Cleveland....16 & 12 
Hussey & Pomeroy. Cleveland......... .....00. 12 
H. N. Hill & Co., Cleveland | 
Bie Race ey ee OMNI Risd vn scsinecécesdscenccdecrescde 12 
Iron Planers— 
Smith & Silk, Cincinnati O....... Sncnnmaiieswis 13 


Lath Mills— 
Bs Oh BROCE, CONNOR PEs. E viccscissccccsscsswnasouss 27 
Lumber— 
Martin & Barris, Cleveland..................0... 16 
Lathes— 
Muller Machine Co., Cincinnati, O............ 20 
Sebastian, May & Co., Cincinnati, O......... 
H. L. Shepard, Cincinnati, O 
*Lodge, Davis & Co., Cincinnati, O... 
Mantels, Grates, Ete.— 
Conger & Collins Mantel Co., Cleveland... 20 
Manufacturing Sites— 
Chas. G. Eddy, Roanoke, Va..............00..0.0. 10 
Muncie Natural Gas Land Improvement 
Rea PI EME, RELA savin iensccecetecuiccencecaccinrce = 


Milling Machines— 

+Brown & Sharpe Mfg. Co., Providence,R.I. — 
Mining Machinery— 

Webster, Camp & Lane Machine Co., 






AKTrOD, O...crccoscercesecrreeee seeneree-cevececeeseseseces 13 
Machinery—(General) 
*Columbus Machine Co., Columbus, O...... 19 


Machinery (Foot Power) 
W. F. & John Barnes’ Co., Rockford, Il... 18 
Machine Shops— 
Webster, Camp, & Lane Machine Co., 
PE IEMOED, Mab ssnnsatnkunecandgnenasdninsnnecnasacteactescanke 00 
Novelty Iron Works, Canton, O.................. 16 
Machinists’Tools and Supplies— 


Parkin & Bosworth, Cleveland............ 16& 20 

E. E. Garvin & Co., New York...........00. ane 22 
Miscellaneous— 

John W. Ealy Co., Chicago, I11.............c0008 9 
Ottice Furniture — 

Burgess & Fish, Cleveland..............-ssccscse IF 
O 1 Fuel Process— 

Aarated Fuel Co., Ssr ngfle!d M ss............14 
Patents— 

Osborne & Co., Cleveland.........cccrccsccsseccees 17 

E. H. Bates, Washington, D. C.................. 16 
Plumbers and Steam Fitters— 

Parker & Meikle, Cleveland..............0sccsces 10 


Power Hammers — 
Philip S. Justice & Co., Philadelphia, Pa.. 11 
Pumps (Steam)— 
HE. H, Jones & Co., Cleveland...........0cccccoscss 
Laidlaw & Dunn Co., Cincinnati, O 
Hamar Foundry & Machine Co., Hamar, 
€ 





D sesescesccseccccvcnssovccosaeseceescoccocsoocsccsoscces essecs 18 
Paint— 
Iron Clad Paint Co., Cleveland...............06 15 
Pipe Coverings— 
John A. McConnell & Co., Pittsburgh........ 15 
A Wyckoff & Son,, Elmira, N. Y.............. 15 


Post Hole Augers— 
*J. H. Osborne & Co., Union City, Ind...... -- 
Printing Inks— 


Ault & Wiborg, Cincinnati, O.................. 17 
Punching and Shearing Machine— 

Williams, White & Co., Moline, II1........... Il 

Cleveland Hardware Co., Cleveland.......... 14 


Rolled Steel— 
Wilmot & Hobbs: Mfg. Co., Bridgeport, 


I icin ak tial 6a0hsnesndaitenbindh dn dunsekbudscetsesbtanann 20 
Railroads— 
Men MI, POUR ssch cocencnsdnassiccacpeaaaecesingtnann ae 





Railway Supplies— 


Bowler & Co., Cléveland.....ccccccccccsscosccssseees 13 
Cleveland City Forge & Iron Co., Cleve- 
|. RR pveesbesapedaaienes peannesavoateteldigthsionn 19 
Rivets— 


Forest City Machine Works, Cleveland..... 16 
Steel Rails, Blooms and Billets— 

Cleveland Rolling Mill Co., Cleveland....... 12 
Steam Heating Apparatus— 

*Curtis Regulator Co., Boston, Mass..:...... a 
Steam Boiler Inspectors— 


Hartford Steam Boiler Inspection & In- 
surance Co., Hartford, Comn.......cccccceeees 14 


Steam Launches— 

Chas. P. Willard & Co., Chicago, I1l........... 15 
Type Founders— 

Franklin Type Foundry, Cincinnati, O... 17 
Steel Stamps and Stencils— 

J. H. Fleharty & Co., Cleveland................. 16 
Saws— 


Detroit Saw Works, Detroit, Mich............ 13 

Northwestern Saw Works, Toledo, O....... 16 

Peter Gerlach & Co., Cleveland................. II 
Shapers— 

*Lodge, Davis & Co., Cincinnati, O........... 20 
Sheet Iron— 

Cleveland Rolling Mill Co., Cleveland....... 12 
Sheet Steel— 

Standard Iron Co., Bridgeport, O....... eccceses 19 
Split Palleys— 

Geo. Worthington Co., Cleveland ............ 18 


Steel Castings— 
id Steel Casting Co., Philadelphia, 


Speke saceasyiionse onesies qpetennn saesnassoecedensswesecesete EE 

Stampers of Sheet Metal— 

Avery Stamping Co., Cleveland.................. 13 
Tinning Steel, Etc. 

Avery Stamping Co., Cleveland................. 13 
Torches— 

Schneider and Trenkamp Co., Cleveland. 11 
Twist Drills— 


Cleveland Twist Drill Co., Cleveland......... 20 
*Standard Tool Co., Cleveland.............00 


Turnbuckles— 








Seegeaiee acer nuesdanteddeuuieutaawva tosaue 19 
Water Columns— 

Reliance Gauge Co., Cleveland.................. 20 
Window Blinds— 

Hartman & Durstine, Wooster, O............. 14 
Wire Goods— 


F. Powell & Co., Toledo, O...........ccccccscseesee 20 
Wire Machinery— 

John Adt & Son, New Haven, Conn.......... 15 
Window Ventilators— 






Theodore Bury, Cleveland ...............cc00...0...11 
Wood-Working Machinery— 

RR. ie a 17 

yt Sle AES eee 

Standard Mfg. Co., Moore’s Hill, Ind....... 17 
Wrenches— 

Campbell Printing Press & Mfg. Co. New 

WORT veces sia eelntiiiensecctasiieacbiesssebaaeterroeeass 19 








For Sale. 
\ FELL EQUIPPED MACHINE SHOP and 
Foundry, two hours from Cleveland, O. 
Room for 3s hands, substantial buildings,good 
tools Plenty of work. Address CAMPBELL 
FERRY, care Iron Trade Review. 


CLEVELAND BUSINESS DIRECTORY. 


Bolt and Nut Works. 


HE HOTCHKISS & UPSON CO., Manuf’rs. 
Machine, Plow and Elevator Bolts, Coach 
s. 














Carriage Bolts. 
VHE COLWELL & COLLINS NORWAY 
BOLT CO., manufacturers of Philadelphia 
Carriage and Tire Bolts. 











in Coal, Iron and Ore. 


DICKANDS, MATHER & CO., Iron Ore and 
Pig Iron, Cor. Bank and Superior Sts. 








Foundries. 
OWLER & CO., Car Wheels, Patent Chilled 
Frogs, and all kindsofcasting. 9 Winter. 
VAYLOR & BOGGIS FOUNDRY CO. Fine 
Gray Iron Castings. 65 to73 Central Way. 














Hardware and Iron. 
Vy 7M. BINGHAM HARDWARE CO., THE, 
Hardware, Iron, Nails and Metals, 148 
and 150 Water St. 
( )husseea ROLLING MILL CO., manu- 








facturers of Steel and Iron Wire and Steel 
Tire. 
HE EBERHARD MF’GCO., manfrs. of Car- 
triage, Wagon and Saddlery Hardware. 











Hardwood Lumber. 


ARTIN & BARRISS, dealers in all kinds 
of Hardwood Lumber. 130 Central Way. 











Machinists’ Supplies. 
| cage ar & BOSWORTH, g and 11 So. Water 
St., dealers in Manufacturers’ Supplies, 
Machinery and Tools. 











Stee] Stamps and Stencils. 
| er oe J. H. & CO., Rubber Stamps, 
Seals, Stencils, Automatic (heck Pnnches 
and Numbering Machines. 92 Seneca St. 


BUSINESS DIRECTORY. 


be Akron, O. 
Mo J. C. CO., Steam Boilers, Heavy 
Sheet Iron Work, &c. Repairing prompt- 
ly executed. 
EBSTER,CAMP& LANE MACHINE CO., 
Founders and Machinists, 12 Main st. 


























Alliance, ©, 


LLIANCE STEAM BOILER WOKS, Wm. 
Murphy, Prop’r, manufacturer of all 
kinds of Steam Boilers. 











Canton, 0. 
OVELTY IRON WORKS, Mill Work, 
Shafting, Engines, Imperial job printing 
press, etc. 











Meadville, Pa. 


Be & CO., general jobbers in Castings 
of all kinds. 


Toledo, O. 
ORTH WESTERN SAW WORKS. Man- 
ufacturer and dealer in Saws and Planer 
Knives. Moulding Bits of every description 
made to order. No. 8 South St. Clair St. 























Youngstown, O. 


} cpg eg BOILER CO., Steam Boilers, 
Stacks, Sheet Iron and Plate Work, Oil 
and Water Tanks. . 








Wanted. 
J ype ogg to build and castings to 
make. F rst rate facilities and reason 
able prices. Address, EXPERIENCE, care 
Iron Trade Review. 


: Don't be Deceived. 
ll neers The Cyclone Steam Flue 
Cleaner is the only Cleaner 


made giving steam a spiral 
motion the entire length of the tubes. 
CRESCENT MFG CO., Cleveland, 0. 


FOR SALE. 
The Pipe Fittings Manufactur- 


ing Department of 
THE WORSWICK MFG. CO. 


CONSISTING MAINLY OF 


3 Beer Tapping. Machine 
3 Upright Drilling and apping Machines, 
_ 6 Three-way Tapping Machines. 

6 Bushing, Plug and Union Deckines with Taps, 
solid and expansion, Dies, Reamers and Chucks 
for all kinds and sizes of Pipe Fittings, from 

anu A 12in. poe yee 

nd Patterns and Core Boxes, largely metal, for 

Elbows, 45° Elbows, Tees nan ly Bush- 
inge, Cape, Flanges, and Flange Unions, 

Locknuts, Plugs, Reducing Couplings, Ys, Re- 

turn Bends, close and open. 

Floor Plates and Flanges, Ceiling lates, Branch 

Tees, Hook Plates, Coil Stands, Etc. Also 

Radiator Patterns, direct and indirect, Patterns 
for Iron Body Globe, Angle, Check, Cross, Safe- 
ty, Butterfly, Back Pressure, and Foot Valves, 
Expansion Joints, etc. 

All in good order and ready for immediate use. 
The above articles form a very compiete plant 
and should be sold together. 

The remaining tools, consisting of Shafting 
Pulleys and Hangers, Milling Methine. Lathes. 
Emery Grinding Machines, Die Sharpening Ma: 
chine, Grindstones and ‘rames, Four Furnace 
Brass Fdy. complete; andin Pattern Shop, 2 Wood 
Turning Lathes, Jig and Cirewlar Saw, and all 
mall tools and Patterns not included in fittings 
plant, can be sold separately without impairment 

to that department. 

All Plumbers’, Gas Fitters’ and Steam Fitters’ 
Tools and supplies remaining will be sold in lot 
to snit purchasers. 

All of the above can be seen at 99and 101 Water 
6t., cor. St. Clair, 


E. LEWIS, Cleveland, 0. 











S. T. W. Ejector. 


For Raising Water from 
Deep Wells, Streams, 
Excavations, &c. 





The cheapest made. Send for 
i prices. 


JAMES JENKS, 


Detroit, Mich. 


SUCTION 





MANUFACTURERS OF 


N 
i ( 
P i 


| FAM TL Mi cele MUM TI al olen CANO) 


ite. 


TS for stacks, 


E 


Works. 


Wrought Iron Chaplets and 


E 


” 









FORFST CITY 
Chaplet Stems. 
Gasometers, 
Works: 4, 42 and 44 Columbus St., 
and 37 Winter St., 
CLEVELAND, OHIO. 


HEAD RIV 


E 





Machine 


LARG 





SA\\UNIOIN 44H 
-ELECTROT-YPE2 


FOUNDIRYSS~ 
TELEPHONE 2139 
829 SHERIFF ST.CLEV\ EL ANID. ' 


No Patent, No Pay. 
E. H. BATES, Attorney, 


WASHINGTON, D. C. 


Book ou Patents Free 

















oO 
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H. B. BROWN & CO. 


EAST HAMPTON, CT. 
We allow One Dollar to every purchaser 
sending us this advertisement. 








BUKGESS & FISH, 


Successors to BURGESS BROS., 


DESKS, CHAIRS, DOCUMENT FILES, 
LETTER FILES, OFFICE 
SPECIALTIES. 

Repairing an! Cleaning a Specialty. 


213 Bank St., CLEVELAND, 0. 


TELEPHONE 232¢. 








———S—S—=———S— 


$80 will buy the best No. 1 band saw in th 
world 

$100 will buy our new No. 2 band saw. 

$185 will buy our new patent band re-saw 
ing machine. 

Bes will buy the best No.1 automatic ri 
sawing machine. Weatherboarding attach- 
ment included, and one 12-inch rip saw. 

$125 our new No. 2 complete as above. 

For furthe: particulars address 


STANDARD MFC. CO., 


118-140 Main St., Edinburg, Ind. 


ATENTSi & CO., 
Patent Attorneys, 
29 Euclid Ave., 


Cleveland, O. Y. § and Foreign 
Patents Procured, Patent Cases 
Litigated. Scarches and Opinions 
as to Scope, Validity, ‘nfringement 
and Title of Pateni Send for 
pamphlet. 


For Sale. 


—_ONE—— 
Harlow Lubricator. 


Brand new. Cheap. AddreSs, 


LUBRICATOR, 


Care IRON TRADE REVIEW. 











FOR THE BESTAN 


cn att MIL 


5BOL! ADDRESS NED, 
D. S. ABBOTT, OLEAN.NY. 


[Please mention this paper. 








FT. WAYNE, CINCINNATI! & LOUISVILLE 


RAILROAD. 





The Popular Route Between the 


NORTH and SOUTH 


The Direct Route to or from 


Fort Wayne, Indianapolis, Terre Haute, 
Evansville and St. Louis. 


13 ies sHorTER BETWEEN 13 
Fort Wayne and Indianapolis, 
Than any other Route. 

DD MILES SHORTER AND QuicKER DD 
BY THREE HOURS, BETWEEN 


Louisville and Fort Wayne. 


ASK FOR TICKETS VIA 


Ft. Wayne, Cincinnati & Louisviile R. R. 


For sale by all Agents of connecting lines, 
Kast, West, North and South. 


GEO. W. SAUL, W. H FISHER, 
Gen’1 Supt. Gen’l Pass. & Tk. Agt. 


FORT WAYNE, IND. 


\AUBBAY & HET 5 
(204 SUPERIORST-cy, 


LEVELANY: 


‘WooDEWGRAVING. 
#ELECTROTYPING. 




















PHOTO-ENGRAVING 
»y LINEs Haur TONE. 

















PITTSBURGH AND LAKE ERIE 


RAILROAD. 


“Cleveland & rittsburgh Short Line.,” 





Twenty (20) Miles Shorter than any other 
route between Cleveland, Pittsburgh, Wash- 
ington, Baltimore and the South East. 


5 Through Trains Daily 5 


FAST TIME. NO DELAYS 





‘For scenery picturesque and varied, 
Through valleys green, ’mong mountains ser- 
The ple’s favorite route I ween, {ried 
The P. & L. E. sits enthroned as queen.” 


See that your tickets read via 


THE PEOPLE’S FAVORITE ROUTE. 


E. HOLBROOK, A. E. CLaRK, 
Gen’! Supt., G.P.& 


Pittsburgh, Pa. 


7. a. 





—-THE—— 


Cleveland «Marietta Ry. 


THROUCH TRAINS 


BETWEEN 


Toledo, Cleveland and the Ohio River. 


The shortest and best Route via Marietta to 


Washington, D. C., Charleston, W. Va., 
Parkersburg, W. Va.,and the South. 


Direct connections at Union Depots, with all 
great through lines to all Points 





WEST, NORTHWEST, SOUTH, SOUTH- 
WEST AND SOUTHEAST. 


Lowest Rates. Quickest Time. 
Best Accommodations. 





Tickets sold and baggage checked through 
to destination. Reliable information and best 
rates will be furnished by any agent of the 
Popular C. M. 

A. T. WIKOFF, W. K. RICHARDS, 
Pres. and Gen. Mgr. G. P.& T.A. 





TRAVELERS’ RECISTER. 


Standard Time. 


Revised March 6th, 1888. 
N. Y., C. & St. L. R. R. Co.—‘** The Nickel Plate. ”’ 





Eastward. Arrive. Depart. 
Buffalo Passenger................ 1040am 1045am 
Chicago Passenger............... 20 DMA... ccasecccisvese 
Ve yD) ee oe" eee 

Westward. Arrive. Depart. 
CHICKS PASBEMBE......iccrccccccesssccosvecees 6.30 a m 
Fostoria Passenger «50pm s5irvm 





ECR PICA Eis ce<secsseceseeseccs oy ee a 
Rocky River Accommodation departs 7:40 a. 


m.; —- p. m. 

Euclid Accommodation departs 6:20 a. m.; 
4-55 Pp; m. 

All trains daily, except Sunday. 


Cleveland & Pittsburgh. 


Arrive. Depart. 

New York Express. I250pm 800am 
New York Express.... 635pm l1ospm 
Alliance & Akron Acc - 940amMm 325pm 
Raverina Accommodation..... 825am s5o00pm 
Night Expfess..........cccccesoe *§ 25a m*"II lopm 
*Daily ; all other trains daily, except Sunday. 


Mt. Vernon & Pan Handle Route. 

C., A. & C. Ry. Co. Atrive. Depart. 
Akron, Col. & Cin. ‘Flyer’ 540pm 810am 
Akron, Col. & Cin. Night Ex- 

i casntcncsccnseiie Soccetbtasinones 7ooam S8oo0pm 
Akron, Col. & Zanesv’e Ex...1250pm trIo5pm 
Akron & Orrville Accom...... g40am 325pm 

The 8p. m. train runs daily. Elegant Pull- 
man palace sleeping cars attached. All other 
trains daily, except Sunday. 


Erle Rallway. 
Depot, South Water Street and Viaduct. 


Arrive. Depart. 
N. Y. & Pitts. Express....... ts38am *825am 
Fast N. Y. & Pitts. Express*io 55 a m oo pm 
Mahoning Accommo......... 40am 
Pittsburgh Express ms 
Youngstown Local............. 









Mahon’g div. & Pitts Local *I1 40am 
Mahoning Val. Accom........ 1430pm 
Pittsburgh Express............ fi 20pm Illopm 


New York Express............. *8 00 p sssersecneeees 
*Daily. tDaily,except Sunday. {Daily ex- 
cept Monday. 


Cleveland & Canton Railroad. 


(Standard Gauge.) 
Depart for— 
Zanesville and Coshocton—6:50 a. m., 3:co p. m. 
Canton—6:50 a. m., 3:00 D. m., 6:20 p. m. 
Kent—6:50 a. m., 3:00 p. m., “5:45 p. m. 6:20 p. m. 
Bedford—6:50 a. m., 11:10 a. m., 1:30 p. m., 3:0 
Pp. M., 4:40 p. M., *5:45 p. m., 6:20 p. Mm. 10:35 p. 


m. 

Newburgh—6:I5 a. m., 6:50 a. m., II:10 a. m., 1.30 
P. M., 3:00 p. M., 4:40 p. m., “5:45 p. M., 6:20 p. 
m., 10:35 p. m. 

Canton and intermediate stations (Sundays 
only), 8:00 a. m., 4:20 p. m. 

Arrive from— 


Zanesville and Coshocton —10:30 a. m.,6:30 p. m. 
Canton, 10:30 a. m., 2:35 p. m., 6:30 p. m. 
Kent—*8:10 a. m., 10:208. M., 2:35 p. m., 6:30 p.m. 
Bedford—6:o00 a. m., “8:10 a.m , 10:30 a.m., 1:05 p. 
M., 2:35 p. M., 4:15 p. M., 6:30 p.m., 7:10 p.m. 
Newburgh—6:00 a. m., 7:15 a. m., *8:10 a. m., 
10:304. M., 1.05 p. M., 2:35 p. M., 4:15 p. m., 
6:30 p. m., 7:10 p. m. 
Canton and intermediate stations (Sundays 
only), 9:55 4. m., 6:30 p. m. 
Trains marked * run daily. 


Valley Rafiway. 
For AKRON, CANTON AND MARIETTA. 


Depot foot South Water Street. 


Depart. Arrive. 
Valley Junction Mail......... “45am %6725pm 
Marietta Express............... fi11sam f22,;pm 
Valley Junction Express... “415 pm *1o 25am 
Cleve. and Canton Express *7o; pm {820am 
*Daily. tDaily, except Sunday. 

Wm. THORNBURGH, R. A. CARRAN, 

Gen. Manager. Gen. Pass. Agt. 
Cleveland, Lorain and Wheeling. 


All trains arrive and leave the Union Depot 
as tollows: 
Depart. Arrive. 
Wheeling Express...............- 645am 655pm 
Uhrichsville Express............ 400pm g20am 
OscaR TOWNSEND Gen. Mang’r. 


SCIOTO VALLEY 
RAILWAY. 


Direct route, Columbus, O., to Circle- 
ville, Chillicothe, Waverly, Ports- 
mouth, Ironton and Ashland, Ky. 
Three trains daily except Sunday. 
Favorite route, North and West, mak- 
ing close connection at Ashland, Ky., 
with the Chesapeake & Ohio Ry., 
through the canons of New River, 
passing White Sulphur Springs and 
the many Summer resorts of the Alle- 
ghenies in Virginia. 











Shortest and uickest Route to Rich- 
mond, Lynchburg, Newport News, 
Old Point Comfort. 


J. RoBrnson, Receiver, JNO. J. ARCHER, 
Cc 


olumbus,O. Gen’l Pass. Agt 


Her: &(])BORE 





PRINTING [NKS.." 


» C/NC/NNAT7/.& 
A&W INK USED ON THIS PUBLICATION 











THE FAVORITE 
—AND— 
PICTURESQUE ROUTE 


New York, Boston 
and the East. 


The shortest and 


“megane quickest Route to Pitts- 


burgh, Washington and 
Baltimore & the South- 
east. 


New Central Depot So. Water St. and Viaduct. 





Depart. 
No. 62, Accommodation...........:.0.s0000 + 605am 
No. 72, New York Express...........ss000+ *81oam 
No. 72, Fast Pittsburgh Express....... *810oam 
No. 64, Fast Pittsburgh Express......... * z300pm 
No. 66, Mantua Accommo ..........,......% 420 pm 
No. 68, New York Vestibule Limited.* 8.0 pm 
No. 70, Pittsburgh Local Express...... "11 25am 
No. 74, Pittsburgh & Youngst’n Ex...{11 00 pm 

Arrive 
No. 65, Fast New York Express......... *Io 15am 
No. 61, N. Y. & Pittsburgh Express...* 715 am 
No. 71, Leavittsburg Local..............++. t 


No. 67, Pittsburgh Express..... 
No. 63, New York Express...... 





No. 63, Pittsburgh Express................ *650pm 
No. 69, Pittsburgh Local Express...... +910pm 
No. 73, Mantua ACCOMMO..........ccseeeee+ *720pm 


No, 75, Pitt burgh & Yorngst’n Ex...| 255am 
*Daily. Daily, except Sunday. 
Baggage checked through toall points East. 
Through tickets and information regarding 
the route can be obtained at office, 141 Superior 
street, and at Depot N. Y., P. & O. Railroad, 
South Water street and Viaduct, Cleveland. 
A. M. TUCKER, Gen. Supt.. Cleveland, O. 
L. P. FARMER, Gen. Pass. Agt., New York 
W. C. RINEARSON, Ass’t G. P. A., Cleveland, O. 
M. L,. Fouts, City Pass. and Ticket Agt.. 141 
Superior st.. Weddell House, Cleveland, O. 





FRANKLIN 


ce S54 > 


And ELECTROTYPE FOUNDRY, 
168 Vine STREET, CINCINNATI, OHIO. 


The type on which this paper is printed is 
from the above foundry.—Eb. REVIEW. 





Lehigh Valley Route 


Two through trains with Pullman cars at 
tached are now run via this beautiful scenic 
route, between Suspension Bridge, Buffalo, 
New York and apn ape leaving Suspen- 
sion Bridge 8:25 A. M. and 4:20 P. M., Buffalo 9:30 
A. M. and 5.30 P. M., connecting with all trains 
from the West. 

Passengers between the East and West pass 
ing over the famed 


LEHICH VALLEY ROAD 


will experience the pleasure of a trip through 
the most magnificent and picturesque scenery 
in the world, presenting an ever-varying pano- 
rama of delightful surprises. 

Double track, steel rails,magnificent road bed 
and unrivaled equipment, all combine to 


make the 
LEHICH VALLEY 


the favorite and most desirable route between 
the East and the West. 

Anthracite coal is used entirely, guarantee- 
ing the passengers perfect freedom from the 
dense volumes of smoke that so greatly annoy 
passengers on lines using Bituminous Coal. 


E. B. BYINGTON, 
Gen’! Pass. Agqt., South Bethlehem, Pa. 


Wheeling & Lake Erie Rai!way. 


THE NEW THROUCH LINE 


BETWEEN 


TOLEDO 


—AND— 
Bowerston, Pittsburgh, Marietta. 


THROUGH COACHES 
BETWEEN 
Toledo & Marietta 
Through Sleepers Between 
PITTSBURCH AND CHICACO. 


AND DAY COACHES BETWEEN 








Toledo and Pittsburgh, Via Akron, Cuy- 
hoga Falls, Kent, Ravenna, Leavitts- 
burg, Warren, Niles, Girard, 
Youngstown, New Castle 
and Allegheny. 


The Only Line running through 


“BEAUTIFUL ZOAR.” 


A. G. BLAIR, 


Jas. M. HALL, 
Traffic Manager. 


Gen’! Pass. Agent. 





LABORATORY 


—— oF —— 


CHEMISTRY - AND - PHYSICS, 


Tests of Ores and Strengths of Material re- 
quiring expert work a specialty. Address, 


J. F. ELSOM, 
New Albany, Indiana, 








18 "THe IRON “TRADE REvVIEw. 











HIGH FUEL DUTY AND SIMPLICITY. PH 


STANDARD. % {50 5% 


5 to 250 H. 














eable Parts. 


All the above built strictly to Gauge 
Repairs Carri ustrated atalogues. 


ed in Stock. Sen: ry 


PITTSBURGH, PA.U.S.A. 


ICAGO, 1 
PHILADELPHIA, 608 'Ches 
ST. LOUIS, Jashin: 
KANSAS CITY, 
P. oN rh , 
ms SALT LAKE city. "259 S. Main St. 
JUNIOR, 6 Sizes in Stock, 5 to 50 H. P. ain 


BUTTE, MONT. 
SAN FRANCISCO, 21 and 23 Fremont St., Parke & Lacy Co. 


ete tte INE WeSlinghouseMachine Co, peseun 


A 
CHATTANOOGA, TENN. 





17 Cortlandt Street, 


| SELUNG DEPARTMENT IN THE UNITED STATES. 
COMPOUND. wsiec PIRATE TIL BS ok geese essen, | ener 
16 Sizes, 5 to 600. P. Mot yet equaled by any form of Engine for PITTSBURGH, Westin house isulding, ae saga 


56, 158 ‘e Street, 
y.., = ee .. ucklé, Jr. & Co. 
2, 3 m Ave. fairban) 
312 Union Avenue, = . 
1330 Seventeenth Street, Co. 
—— Capitol Avenue, F.C Ayer. 
Geo. M. Dilley & Sons. 
Utah & Montana 


E. Granite St. Machinery Co. 


oO 33, 35 N. Front St., Parke & Lacy Mch. Co. 
N.C. © College 8t., The D. A. Tompkins Co. 


45 S. Prior St. 
ae. tee. & Mech Co. 
E. James & Co” 





NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 
25 to 1,000 H. P. 


These engines are the combined result of 
long experience with automatic cut-off regu- 
lation,and most careful revision of all details 
They are designed and constructed for heavy 
and continuous duty at medium or high rota- 
tive speeds. Highest attainable Economy in 
Steam Consumption and superior regulation 
guaranteed. Self-contained automatic Cut- 
off Engines 12 to 100 H. P. for driving Dyna- 
mo Machines a specialty. Illustrated Circu- 
lars, with various data as to practical Steam 


In Use, Over 2,500. 








CLEVELAND oN ENG GINE WORKS 


Sof pent ENGINES 


BOILERS. 
RIE. (=a=NIN EO 








Engine Construction and performance, free by mail. Address 


BUCKEYE ENCINE CO., Saiem, Tag 
SALES AGENTS » W. L. SOBINSON” Telephone Building, 18 Courtlandt Street, 
& CARY, St. Paul, Minn. 


N. W. ROBINSO 154 Washington Street, Chicago, III. ; ROBINSON 
KENSINCTON ENCINE WORKS, Limited, Philadelphia, 
Sole Licensees and Manufacturers for New Jersey (South of Trenton); Eastern Pennsylvania 
Delaware Marviand and Virginia 


WILLIAM TOD & CO., Youngstown, 0. 


THE PORTER-HAMILTON ENCINE, 
The Hamilton Blast Furnace Engine. 








port idored rey 
a Prk 
50 0 H. .P. 
to 200 . 
FOR ROLLING MILLS AD ALL OTHER > 


WORKS WHERE LARGE POWER AND 
CLOSE REGULATION IS REQUIRED 


CONTRACTS MADE FOR COMPLETE 
—— STEAM PLANTS. — —<# 
ENGINES ALWAYS IN STOCK, 





PABDIUM, 


Bi ge 












CAGE 


W 











Sy Maton! Mes ROiLER WWoRKG- 2S 
» ett S1- TRUSSES, BLast Fupwaces 


EMoof ROLLING MILL WoRK. 


“WMB. wee Bi YOUNGS TOWN, O. 





Hydraulic Cranes and Accumulators. 
@@ Heavy special machinery geuerally. Send for illustrated catalorue. 


HEADQUARTERS 


—FOR-— 


WOOD SPLIT PULLEYS, 


A large stock of the 


MWriiburn, 
Best in the Market. 
Engines and Boilers, Shafting and Hangers, | 











£ UME OLR ) CI NGS EN NATI, oFs 





Mill Supplies, Etc. Estimates given 
on Electric Light Plants. 


THE GEO. WORTHINGTON CO., 


59 and 61 St. Clair Street, 
CLEVELAND, O. 


Otto Gas Engine Works, 
SCHLEICHER, SCHUMM & CO., | Eniesetphie. 


Horizontal OTTO Gas Engines. 








hau 
the 








Harmar Foundry & achine Co. Free. 


them in his own shop and on the work he wishes them to do. 
W. F. & JOHN BARNES CO., No. 827 


| Barnes’ Fatent Foot Fower Machinery. 


Complete outfit for Actual Workshop Business. Lathes for Wood or 


etal. Circular Saws, Scruil Saws, Furmers, dortisers, 
Tenoners, Ew.,, Etc. 


Our Patent Velocipede Fuot-Power is without question the best yet 


a 
“ha 
velocipede foot-power is simply elegant. 
and feclas little tired as though only walking around.’ 
to the velocipede foot-power, I consider the lathe without an quai 
“I sat at the lathe for 11 hours , culting off and thre ading 144 steam 
pipes. Those who saw it declare dit equal tol5 hour jobin machine 
shop.” “Using the veloc ipede foc t-power, the operator can holda steady 


plied to Lathes. Read a few expressions from those using the m 
© not see how your lathes can be produced at so low cost.’ ‘The 
“Can turn a whole day, 
‘In regard 


ii for doing the wo rk.” ‘For doing actual bus siness, the lightest or 
heaviest, give me the velocipede tc 00t- power. “The 434 Lathe is 


Vertical OTTO Gas Engines. equal to any costing twicethe money.” ‘‘What astonishes me is, how 
Twin Cylinder OTTO Gas Engines. No 6 Lathe is epcereel oe fa A iri eh ape a a “] cae 
ss 20 or tae mone vy. can 
Combined OTTO Gas Engine “eee. do double the amountof work on the ve locipede, that I can on any 
Combined OTTO Gas Engine Dynamos. bay | style vf fuot-p pm ie +5 x There is n> tax On strength, th 
. ody is at rest, steady, the han¢ s and attentic n_ free for the job. 
SIZES: .. 4 4, 7, 10, 16, 26 AND 60 HORSE- POWER. “The velocipede —It is the bes st f.ot-power of any for lathes. 
it desired, these mac ie 8 will be sold ON TRIAL. The purchaser can have ample time to test 


Descriptive Catalogue and Price-List 
Ruby 8t., Roc Kford, Ill. 





STEAM PUMPS. 


General Machine and 
Foundry Work. 


Hoisting Engines. 
Derrick Feet. 





E.H. JONES &CO., 


223 and 226 River St., CLEVELAND, 0. 


ENGINEERS +> CONTRACTORS. 


ENGINES, Pumps, BOILERS, HEATERS, 
AND PIPE FITTING. 


Derrick Powers. 





W. W. BRISBEN’S Patent Emery Wheel 
Dresser, Malleable Handle, White <a 
Hard Cut- é 

ters, Brass 
Beari n gs. 
Warranted 
Price $3.00. CLEVELAND, OHI0 O. S, A. 








a OHIO. 


Works, HARMAR, O. 















VAN DUZEN 


CAS ENCINE 


ANO BOILER. NOCOAL 
NO ENGINEER, 

No Extra WATER RENT 

or INSURANCLHE. 


DURABLE, RELIABLE, 
SAFE and ECONOMICAL. 
im Send for description and prices. 


Van Duzen Gas Engine CO., 


34 €. 2nd St., CINCINNATI, O, 








—— 
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connUGATES SPEND (SIDING: wc'ere~ W.G.HYNDMAN & GO. 
COLUMBUS MACHINE CO., COLUMBUS, OHIO, 


MANUFACTURERS OF 


Blast Furnace, Stationary, Portable and Hoist Steam Engines, 


Boilers of all descriptions ; Rolling Mills ; Drop Presses ; Shears for Rail, Bar and Plate Rolling Mills; 
Punches and Shears—Single and Combined ; Boiler and Sheet Iron Rolls—Hand or Power; 
Boiler Makers’ Shears and Punches; Shafting; Couplings; Hangers and Pulleys. 


Blowing Engines, and Blast Furnace Work in all Its Branches a Specialty. 
ALSO HEAVY CASTINGS AND MACHINERY WORK. 
®8@ Blast Furnace Engines on.Hand. 


: aes seaeee aes De Bel Tas Oat het, 


\ 


SI fal a yd is | CORRUGATED ROOFING 
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5 PATENT, or even the SON of a PATENT, but for STRENGTH where used on | 
| PURLINS, on IRON or WOOD truss roofs, or for UTILITY in keeping water out Galvanized Iron. Patented Leveled Sheet 
on ANY kind of a roof where Corrugated Iron is used it KNICKS THE BOTTOM : 
CLEAN OUT of the so-called celebrated PATENT CIRRUGATED EDGE. DON’T 
= forget that, when you want something strictly FIRST-CLASS for the above | TT x & STAN DARD i RO N co M PAN Y 
purposes. We make SEVEN sizes of corrugations, any gauge from 16 to 28 y 
“ inclusive. 
> BRIDGEPORT, OHIO. 
> THOMPSON MFC. CO., Cleveland, O. 
<< Ne v York Office, H, C. Mechling, 81 & 83 Fulton st. | Chicago Office, J W. Ros~, 123 Dearborn St 
Kansas ne Office. A S. Chamber.in, 710 W_an- st Paul Office, Chas. elson, Corner 6th and 
dotte st. Wacouta st. 
* vs a O 
Hi bk 4 
4 3 GARRY IRON ROOFING COMPANY, v 
a The Largest Manufacturers of Iron Roofing in the World oe 
& MANUFACTURERS OF ALL KINDS OF PE 
9 tron yen — and Corrugated Siding, tron Tile 
or Shingle Proof Doors and Shutters, 
Iron Ore Paint and Cement. 
Iron Frames for Roofs and Buildings. 
No. 152 MERWIN ST., CLEVELAND. OHIO 
&@ Send for circulars and mrice tis, To a 
i} “ 
: stasp intro atiat [Framnueferatan | CAMBRIDGE ROOFING CO., Cambridge, O. 
Manufacturers hed 
4 STRONGEST and SAFEST EXPLOSIVE aged Rates Sines 
e, Cc atec d Beac 
eh a CROWLS PATENT St AN DANG ed ge Corrugated and Cell. 
é. Rmnown to oe xts. ing. 
: we SEAM S71 £2: ROOFING PURE STEEL A SPECIALTY 
| POW DE R, F USE, CA PS, : onan for Descriptive 
* a a atalogue 
a Electric Mining Goods, 
Rd gape peal AND ALL TOOLS FOR STUMP BLASTING 
a oe ee ee ae ae eo Reet a AE amy SYKES IRON ROOFING CO., NILES, O. 
“f HERCUL POWDER Ls] “oe 
od or ANNIOILATOR. 40 Prospect Street, Cleveland, Chis. elton OF oa se SS 
idea ee ee Best Roofin the well Painted on iia 
shem ,. World, both sides with Bove 
“The Suitable for all Best of Paint inn 
a, Buildings, ond Pure Lio- iam 
oll Easy Put On. seed OU, , 
ready PRESSED WROUGC HT IRON OPEN TURN BUCKLES. f® Send for Circular and Price List, and mention this Paper 
hei : BEST 
, how ee A 
“The AND Upright and Horizontal. Station- " 
teas ; CHEAPEST STEAM EN G l N ES ’ ary, ortable and Semi-Portable 1 
Sob. « The me retail ae es Buckle is less than one-half the wholesale 3 to 26 Horee-Power. Tlustrated pamphlet free. Address oy 
pric nferio d u re, ar =. 
test | vo Par in Pa ellen My A saaliakie to cheers late atk cil iron for tie rods. JAMES LEFFEL & CO. ’ ri, . 
af CLEVELAND CITY FORGE & IRON CC.. CLEeveLanp. Oni10. 300 Lagonda Avenue, - - SPRINGFIELD,O. (QF me 
Nv fs 
AL 
NT 
LE, FES | ‘ 
4 BLOWERS & EXHAUSTERS. 
ces. ] JEATING FURNACES, HAND BLOWERSS) 
4 ; a a ne SLACKSMITH DRILLS. 
, 0, = — = - 
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THE per a DOOR HANGER, 


PAT APRIL 30.78. pees duty 8, 73. 




















sss 
, z 
zh 
3S 
NS 
SECTION 
TRACK 





NO IRON RAIL. 


Cannot be thrown off the track. 


Can be put up in less time, runs with less noise 
and as easily as any other Hanger made. 


Ask your — for them, and if he cannot sup- 
ply you, address 


The Taylor & Boggis fay. Co., 


CLEVELAND, OHIO. 











"| STILWELL’S PATENT LIVE STEAM-FEED WATER PURIFIER. 


(HORIZONTAL STYLE.) 





Removes all Impurities. Entirely Prevents Scale in Steam Boilers. 
CATALOGUE ON APPLICATION. 


STILWELL & BIERCE MANUFACTURING CO. 


DAYTON, OHIO. 





OLD 
1874. 





COOMA ER ODPL 





SEND FoR CATALOGUE. (or. Lake & Kirtland StS. Cleveland, (), WRITE FOR DISCOUNTS. 


RELIABLE 


CLEVELAND TWIST DRILL CO., (see. 


Investigate 

F = merits ot 

RELIANCE. "SAFETY 
Waier Columns. 

t pays to keep posted. Many 
of the largest corporations 
have found it profitable to 

discard the old appliances,and adopt 
these safe-guards. There is always 
economy in safety. Send for illus- 
trated price-list. RELIANCE GAUGE CO., 

827 Sheriff St., Cleveland, O. 











®@ USE THE BEST. © 


The PENBERTHY IMPROVED AUTOMATIC 


INJECTOR. 


A Thoroughly Reliable and Simple Boiler Feeder for Station- 
ary. Marine and Portable Boilers. 
POINTS TO BE CONSIDERED. 


They have only two VALVEs to operate, only one after 
water valve is adjusted. They require no watching, as they 
RESTART AUTOMATICALLY if feed is broken. They lift 18 to 
20 feet, and hot i don’t affect them. They work from 
25 to 135 and 160 tbs. pressure on water at natural tempera- 
ture. The working parts are interchangeable and can. be 
taken from Injector without any tools or breaking con- 
nections. 

Send for circular, price list and discount. 


PENBERTHY INJECTORCO. 


DETROIT. MICH. 
Cc. H. PRESLEY & CO, Agents, Cleveland, O. 








C. H. COLLINGS. C. H. PRITCHARD. 


THE—— 


CONGER & COLLINGS MANTEL CO. 


Wood Mantels, Tiles and Grates, 


CAS FIXTURES AND ELECTROLIERS, 
WROUCHT IRON SPECIALTIES. 
217 to 223 Euclid Avenue, CLEVELAND, 0. 








NEW AND IMPROVED 


{7-Inch Engine Lathes. 


Any length of bed. Workmanship strictly 
first-class. 


The Muller Machine Tool Co., 


8TH AND EVANS STS.. CINCINNATI. 0. 


SHULTZ RAW HIDE BELTING. 


Furnished Single, Double and Light-Double Pegged, Sewed, Rivetted or Cemented only. Guaran- 
teed superior to the best grades of oak-tanned. Stretches less and will transmit more power. 


Parkin & Bosworth.*"?' nao” 
REYNOLDS BROS., | The Hart or Detroit 


MANUFACTURERS OF 
Emery-Corundum 


| Hand Cut Files WHEELS AND MACHINERY, 


AND RASPS. ior ria polo 
ep J. WENDELL COLE, M.E., 
We solicit the commercial 


trade only. Box 152, CHICAGO. ILL., 


138 & 136 N. Water St., or Box 8 CouaavE, 0. 


COLUMBUS, OHIO. 

















TOLEDO W:iRE WORKS. 


F. Powell & Co., 


MANUFACTURERS OF 


COAL SCREENS, 


Wire Bank Railings, Plant Stands, Fire- 
Proof Lathing, &c. 


SUMMIT STREET, TOLEDO, OHIO 





Old Files Recut and 
Warranted Superior to 
any Machine Cut and 
Lead Tempered in the 
market. Send for price 
list. 








i 





THE WILMOT & HOBBS MFC. CO., 


BRIDGEPORT, CONN. 


MANUFACTURERS OF 


©) Coo ROLLED STRIP STEEL 


SMOOTH SURFAC ge i EVEN GAUGE. 
AL 







Plain and Lock Seamed 


"STEEL, BRASS and COPPER —_ to waanal 


> agt 



























Cold Rolled Strip Steel furnished in long coils or cut to lengths and sheared to exact 
widths when desired, in tempers adapted to requirements, Also C. K, Spring steel. 
Please mention this paper. 





The STAN DARD TOOL Co.,§ 


CLEVELAND, OHIO, 
Manufacturers of 

INCREASE TWIST DRILLS, &c., 

TAPER SHANK DRILLS , 

Straight Shank Drills, 
Machine Bit Drills, 

Screw Driver Bits, 

Bit Stock, 


Sockets, 

Hand and 

Shell Ream ers, 

Standard Cauges, 

Milline Cutters and Special 

Tools, Morse Taper Reamers. 
—— Standard Patent —— 


Twist Drill Grinding Machine. 
New York Office, 33 Chambers Street. 











The Kilby Manufacturing Co., 


CLEVELAND, 0. 


Recent extensive additions to 
our Shops and Machinery makes 
our Plant one of the largest and 
best equipped in the country. 

We are now prepared and have 
facilities for doing Foundry and 
Machinist work of every descrip- 
e tion. Shall be glad to furnish 
& estimates on application for En- 
y gines Boilers and other, heavy 
machinery. 











